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PREFACE. 


The.  aim  of  tfiis  Manual  a  to  present  in  clear  teims 
and  in  concise  form  the  fundament  principles,  the  chief 
<^>erations,  and  the  accepted  methods  of  modern  sui^ry. 
llie  weak  seeks  to  stand  between  the  complete  but  cumbrous 
text-book  and  the  incomplete  but  concentrated  compend. 

Obs<rfete  and  nnessenttal  methods  have  been  excluded  in 
&vor  of  the  Itvii^  and  the  essential.  There  has  been  no 
attempt  to  exploit  &nciful  theories  nor  to  defend  unprovable 
hypotheses,  but  rather  the  effort  has  been  to  present  the  sub- 
ject in  a  form  useful  alike  to  the  student  and  to  the  busy 
practitioner. 

The  opening  chapter  is  devoted  to  Bacteriology  because 
the  author  profoundly  believes  that  without  some  knowledge 
of  the  vital  principles  of  this  branch  of  science  the  vast  im- 
portance of  its  truths  will  be  ill-appreciated,  and  there  will 
be  inevitable  failure  in  the  application  of  aseptic  and  anti- 
septic methods. 

Ophthalmology,  gynecology,  rhinology,  otology,  and  lar- 
yngology have  not  been  considered,  because  of  the  obvious 
fact  that  in  the  advanced  state  of  specialized  science  only  the 
specialist  is  competent  to  write  upon  each  of  these  branches. 

Id  Orthopedic  Surgery  are  discussed  those  conditions 
which  must  in  the  very  nature  of  things  often  be  cared  for 
by  the  surgeon  or  the  genera!  practitioner  (such  as  hip-joint 
disease,  club-foot.  Pott's  disease  of  the  spine,  flat-foot,  etc.). 
The  limited  space  at  command  precluded  the  introduction  of 
a  special  division  on  diseases  of  the  female  breast,  A  lai^e 
amount  of  space  has  been  devoted  to  Fractures  and  Dis- 
locations, the  enormous  practical  importance  of  these  sub- 
jects calling  for  their  full  discussion.     Operative  Surgery  is 
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considered  in  separate  sections,  the  most  important  pro- 
cedures being  fully  described,  giving  also  the  instruments 
necessary,  and  the  positions  assumed  by  patient  and  operator. 
This  method  has  been  adopted  to  fit  the  work  for  use  in  sur- 
gical laboratories. 

Many  systems,  manuals,  monographs,  lectures,  and  journal 
articles  have  been  consulted,  and  credit  has  been  given  in 
the  text  for  statements  and  quotations.  Special  acknowl- 
edgrtient  is  due  to  the  American  Text-Book  of  Surgery, 
edited  by  Keen  and  White;  to  the  surgical  works  of 
Ashurst,  Agnew,  the  elder  Gross,  Duplay  and  Reclus, 
Esmarch,  Albert  Koenig,  Wyeth,  and  Bryant ;  to  the  Man- 
ual of  Surgery  edited  by  Treves ;  to  the  International  En- 
cyclopedia of  Surgery  edited  by  Ashurst;  to  the  Surgical 
Pathology  of  Billroth  and  of  Bowlby ;  to  the  Diagnosis  of  E. 
Pearce  Gould ;  to  the  Surgical  Dictiouary  of  Ilcath  ;  to  the 
Rest  and  Pain  of  Hilton;  to  the  works  on  operative  sur- 
gery of  Barker,  Jacobson,  Treves,  Stephen  Smith,  and  Joseph 
Bell ;  to  the  Minor  Surgery  of  Wharton ;  to  the  dictionary 
of  Foster  and  of  Gould ;  to  the  Principles  of  Surgery  of  Senn ; 
to  the  orthopedic  writings  of  Sayre ;  to  the  work  on  Diseases 
of  the  Male  Generative  Organs  of  jacobson ;  to  the  System 
of  Genito-urinary  Diseases  edited  by  Morrow;  and  to  the 
treatises  on  Fractures  and  Dislocations  of  Sir  Astley  Cooper, 
Malgaigne,  Hamilton,  Stimson,  and  T.  Pickering  Pick. 

The  Author  returns  his  thanks  to  the  numerous  writers 
who  courteously  authorized  the  reproduction  of  special 
illustrations,  and  particularly  to  Professors  Keen  and  White 
for  their  free  permission  to  draw  upon  the  American  Text- 
Book  of  Surgery,  from  which  a  number  of  pictures  have  been 
taken,  distinctively  those  referring  to  Bandaging;  to  Mr. 
John  Vansant  for  the  great  amount  of  labor  so  ably  and 
cheerfully  performed;  and  to  Dr.  Howard  Dc  Honey  for 
the  preparation  of  the  Index. 

w>5o  Locusl  Slrecl.  I'liiladelphia, 
October,  1894. 
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454.     Dli/watiami  y  MMa/^rftU  Bnta,  4^:   l>ulooiilMli  at 

dMwpOi>h»UiigaJ  Articulaiioni,  454;  DiUucabon  of  Ucueaijo- 

Joiu  of  ThiMab,  4J4.     DiilnatMiu  af  Pkahmft.  4J}. 

"HUettiHnu  tf  RHi  stul  Cifai  CartUagti,  456.  Diihtalimi  <f 
SUruum,  4S6l  f/Arie  little atitv*.  4J6.  jyithiatimit  vf  Frmmr 
{tfif-Jtiut),  4J7i  Uiilocation  of  Femur  on  Dgrnim  of  Ilium,  457: 
UuhKaliM  of  Femui  Into  Sciuic  Notdi,  460;  Dnluntion  of  Fmiur 
Doanwonl  into  OblurUor  Fommen,  461 ;  DUJocuioa  of  Fcmui 
Inlo  hilm.  463 ;  Anonuloui  iJUIocation  ii(  Hip,  461.  Diiheatnin  ■/ 
A'tuf,  46^^  Dutocation  Fofward  of  Kncejojal,  4631  Dnlucatian 
BackwBfl  of  Kneejiimi.  46ji  DWlocnlion  Uutwxrd  of  Kiirr-juiiil. 
464;  I IMotalirvi  tiiwanl  of  Knn joini,  4^4:  Ijilcnl  Ditlocaiioni of 
LKiuc-joini,  464:  Diitocalion  of  ScmilumT  CatlPagst  of  Knee,  464. 
Dultati-iN  if  fiiulii :  DiitocHion  at  Supcnor  Tibio-^bulu  Animla- 
tfOD,  465.  iHilrattitns  %f  Anilf'fomt,  466:  l^cnl  Iiuloolioiu  of 
Anklt-joiM,  466:  AnicrD-pocleriur  DulocMioB  of  AnUe-joini.  467; 
Dblocstioa  Upward  of  AnkiB-joint.  467.  DMmUlait  t/  Atlms^lm, 
468:  IKslocuton  of  AMia^M  Fcvwud  «r  Backward,  4681  Litenl 
and  K0UT7  DidoMlion*  of  Aslnsala>.4M:  SatwMncslcdd  DUlocS' 
tion,  469.  JXittmlivu  tf  Oikrr  Tartal  Aw/i,  Vtry  Oi»Tocatiotu  of 
Mtfalnnal  Done*.  470.  Oiilttaliftu  o//'Aii/rtWfo,  470.  (5)  Opkra- 
TtWtS  "M  BodSS,  470:  Otlf.'ti-m)'  470:  OiteolMny  fiir  Genu  Vil|;uiii. 
or  Kitock-kncc  (Miteweii'*  OiiciWion),  47*:  Oacotonij  tm  Ikm 
TiUa,  473 :  (>ri«<onir  fat  Fiulij  Ankylcsii  of  Ilipjnint,  473;  0»l«- 
(Comjr  tlin>U|[li  K«<k  of  Fcmiii.  473 1  Clrtculotny  <J  MiafI  cf  Fonur 
below  TMctiAiitm  {(^nt'i  rtjiFmiiaii),  47S :  OMcoloinjr  for  Fauhgr 
Ankfli*!*  of  Koce-joinl,  475;  Oileotomy  fur  Vlcluiw  Union  of  Fr*c- 
liire,  476 :  i.Sieiiioniy  for  Hallux  Valfpji,  476 ;  ChlmiomT  f™  1'a.li|]«* 
Equino'Tirui,  476;  Odcntutn)' fur  Talijioi  Vx\u\aat  477:  Ikinct:nA- 
\nt,  of  Tninipliiiilaiion  (tee  p.  303):  (Mccrionr  and  W.rinc  for 
UnunilcU  FraclUK,  47;.     TVnan'   Oftrtlim  frr  Caria  tf  Zw*iArr 
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f  ami/  L^a  Dtruil  Vtrtihr^,  479.  AtfiralUa  rf  Jeinti,  \Ka.  Sx- 
[fitif  i/  S«a*i  am-t  JtVHli,  ii&\ :  Enrion,  ■*  .Anhrecloaif,  4&]i  Es- 
[«i)fcMiof  SbonlihT-joiin,  4831  Kxcnioaiii  Elbow-joiffl,  4S7 ;  GxcbiiHi 
«(  WiM-j>iifl),  4SS1  EuMOD  of  McUdipal  Boms  mk)  «4  FhaknfM, 
490;  Exciiwa  of  Hi|>-)u>iit,  491 1  Kiciwm  u<  Aukk-iuiiil,  4951 
ExcuinaoT  0*Ciici>.496:  Kiciuon  of  AMncdut,  497 ;  Eujiton  of 
MctdMBo-pliAlMiffMl  Aniculnttaii  ot  ti^  Hot,  497 ;  Eicuioa  at  Mela 
Utul  BoncoT  Big  Toe,  498;  Excaio*  of  Clanctc,  491)1  Kschioii  o( 
Sc>])nfa,49Si  Etdwm  of  Kib,  499:  Complete  Exciiioii  of  Onc-btJf 
of  Upper  J«w.  5<»i  Eicuioo  o*  OneJulf  of  \amtt  j«w,  ya. 

[XIX.   DWKMW  AND  lsiJVIll»OJ'  Ml^l.E*.T»ltlONS.AMJ  Bt'RS*  .     .     , 

Mjolpa,  iir  MuuniUi  KIiciubuUiu.  503:  MjriMilis  joj  ^  \\j]Kanip'by  ai 

Muuld,  505;  Awophy  of  Uivclrs,  505;  Itegcnecntion  of   Mii*clc*, 

5061   Vodi  Oaniicackin   ancl    Myouiu  <JMi6eaii«,  JOli;    Tuniiiri  ot 

friliucle*,  J06;  Sjrphili^  3061  Trichinotn,  5061  Wounds  and  Conlu- 

>  of  MiDclo,  $07 ;  Simiu  wid  KuT«ure>  uf  M  ukIu,  50S 1  Homia 

of  Muules  509 1  CuMnctMMH  of  Muwio,  jog ;  Dislocuion  of  Ten- 

dooB,  S09:    Woundi  of  Toulaiu,  5101    Kiiplun  uf  Tcmloiu,   510. 

TJUiiHi,  w  TrMO'iytuvitij,  5IA:  Aeulc  Tliccilli,  510:  I'jilniat  AIhmu, 

511;  Chramc  ITicWii,   511.     Uanglia,    j"-      Vdon,   Whitlow,  or 

Ruo^dili,  Jti.     ItunitK  51J-     lloiueiiiviil'x  Kticc,  314.     KumLin, 

fl4.     Oftf^tiem  im  TmJais:  Tenotomy,  S15:  Tenolomy  of  Ttado 

chilliK,  313;  TcaJoa  (unue  anil  Tcnilon-kn^lhcniii);.  Jlti, 

ex.  Okthopkuic  SURcmy J17 

Tonioolli*,  JiS;  I )a|iu7t[tn*«  Cuniiaclkm,  5141  Syndacljliim  (Webbed 
FmGcn).  510:  Pot^ilicij-liiiu  (Su)>miuaitTnry  I%iU),  51A;  (^nu  Val- 
^m  (Knock-kiMv).  $10;  ('nrnu  Vanm  (Itmr'legi).  511 :  Talipes 
(anlbrnoij,  5Jt!  fVi  Kmim  (nu-loM),  523:  Pw  CuTO*  (HcJInw. 
'""<>')■  5^3:  Hallu*  V«Igiu<ir  VMi«,s»3i  Hammor-toc,  $13. 

tXl.   IIMUSH  ASi>  iNjmiKi  rt»  Nkrvkx 514 

(1)  DbuiM  oi-  Mkbtiu:  Neuril>i.ot  InnammatloQ of  a  Nmvc,  524; 
NcuraiKia.  JIJ,  (!)  WuuniB  A«n  iKjiraiK*  OP  NkkvU:  Section  ti 
Novel.  S^S;  Proaiic  upmt  Ncm*.  ssfi;  OmniikKu  nf  Ncrvi-t,  5171 
PMKXnred  Wmuiili of  Ncrm.  517.  (3)  OmiATioMt  vro:*  Ni:Hve: 
Ncuiunkafdiy,  o«  Xcnv  lutmv,  s*" :  N«"rprt««y.  Nniiotomy,  and 
KcmMHn^,  518:  Siietchini;  of  Sdalit  Ncrte.  $vi\  Neureelomy  of 
hftautrtal  Nerve,  519;  NeurccUmijr  of  Su^iniurl;lul  N«Te,  5ja 

Cn.  OiXKA^tTi  *jtn  tv;tt«tR«  OF  TiiK  II1UP  . SJO 

(I)  DivlAMs  oprH«HEAD:  AnMnmocnl  Rfjion*  of  Hrail,  S JO ;  IMi- 
«MC*of  Sc»l|\5^;  Ilbcntet  of  BoDf*of  Sltull  (iM  p.  195  ti  tf^.)i 
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Microccphalui.  $35.     Diuaut  am.t  i/at^muHimt  JhvuMi^  Br«im  : 

Ueiiinc'JCc^,  Si""'  ^Jloe■pllftIurelc,  Sj6;  HvdrcoccphBlccdc.  536; 
llyiliDCCphalus,  537;  Aoile  Ilydroceph&liu,  S37:  Ouvmc  Iljtlixt- 
cephalui,  ;j7.  (1)  iNJUKtlsor  EiMD:  Cfpli&thfmiiiijnin,5j7:  Scal|f- 
wouiiib,  5J7 1  Conlunoiu  of  tlnJ,  538;  Uoncuuiom  ut  Xaeavioa  of 
Hntiiif  53S1  Cu[D)>n»ion  <if  Hrain,  54a  /vtrMmmia/  //rmttritgr  .■ 
I,  Kxlnduml  licmcrrrhngc,  J4Z;  3,  Subdural  Ilcnionliocc,  54J1  3, 
Ccrebro]  Ilcmonli^it:!,  543.  t<0[J<ufc  of  a  Sinut,  544.  fiaitniti  1/ 
Stuff,  J44 1  Fraciiua  uf  Vault,  {45 1  Fraciurcs  of  Rur,  346.  ffV«M,/j 
t/ /IraiM,  549:  Uunthoi  Wuuniit  ctf  IIciul.5Ja;  ]''uii|[U»  CotUi,  551 ; 
TrauRialic  Itiflammiiioii  of  Itniin,  551 :  I'achynicniiii^ik,  551 ;  i'achy- 
aicninKiik  Inieiiia,  551;  Ix(X4ni<-ningilijs  551;  Tuberculou*  Mciun- 
gilb,  55J:  Acuie  Trauiniuic  l^itomtiuni^iu,  534;  Chrome  Lq4o- 
menioEilia,  $56:  AIhmh  of  Brain,  5)61  Bnin  IKseaie  from  S«ppD- 
rulvc  Vm  l)i>rj>c,  5581  Ccrelral  AlinctM  trwn  Em  DI«mm,  359; 
EUrailunJ  AUcoa,  559;  Infective  Smm  TTifombmii,  359;  Inun- 
Ctmlal  Tumon.  560 :  Ojirralive  Trialmriii  .rf  i:|ii1c[»y,  561,  Oftra- 
ft'iWJ  .«  /*<■  .Wbj!/  diJ  Brain  •  Traphiniiig,  ;6j ;  Technique  of  Ihnin- 
opcratioiiH,  $b^■,  Opsntiim  hi  MMtoiil  Sujipvnlinn,  363. 
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XXllI.   SlTKAERV   OP  TIIK    RnNK 566 

Congenilal  Defutniilin.  366 :  Tomim  of  Strine,  567,  Serial  Camtnim, 
368:  l^nnl  Cuivnlure  (ScaliuaJK),  569;  Arilcro>iVAlcnDr  Curraliire. 
571:  An|;ulai  Currsliirc.  37].  tijHritt  c/  Sft».tl  /.if-immtt  onJ 
Jituuln,  373:  Tnuimaiic  Iljn.trtiii,  377  ^  Mn1iit|>criti|;.  378.  CunciH- 
»ion  of  Spioat  Cvrd,  574;  Gititusion  uf  Spnnal  Con],  379;  WouiiiU  of 
Signal  Cord,  379;  Comprcuuui  uf  S|nnfil  Cufi,  380;  Tnuiure*  and 
Pialocaliom  of  iipine,  380.  Oftralitni  m  Sfii'iu-  Trevn'  (JiitrMlMi 
for  VotcbnJ  Curie*  (kc  ji.  479) :  Lambeciomy,  583. 


XXtV,  SURCEXV  op  RtttPiKATORV  OnnnKt  ...  

(1)  r>iiiusi-.t  AMI  IxjuRiRt  OP  Nose  ATin  AKrRtiM:  Kwfign  BulIk^  In 
NoM.  583;  liiflnmnialicn  and  AIimo(»  of  .Snlniin  nf  Itighmtirc  1  Max- 
illary  Antrnm).  5S3.     (i)  DmeahIsi  A»D  Ikjuribs  op  I.arvnx  asp 

I  Trachea:  (Fjlema  <if  I,tfynx  (<Kilciiui  of  GtotUiV,  5&4-,  Wounils 
sod  tnjuris  of  tjuyni.  5K3 :  ranign  Btxlira  in  Air-pM*at>«<.  383. 
(j)  OpxttATinNt  OS  I.ARVS'X  AM>  THACictiAi  T^achcciumy.  $93: 
Hi|th  Tracheotoni<r,  5901  Quick  Luyngolomy.  591;  Inlulatlun  of 
]j(>iix  (frnwyr/i.  ()|«ntllon),  593.  (4)  DistAiM  ako  Ikjuribi 
orCMiiiT,  Pleuha.  ANO  Lukgs:  riciirilk  KlTiition.  39J:  EinpyeniR, 
393;  Canlutiniu  aiiil  WnuniU  of  Chett,  594:  ParaccnIcMi  Thoncin, 
594;  Thoncoiumj',  595;  ThoncofilMiy,  596. 
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CXV,  DisutEt  AND  iNjritiM  or  niif  Diceitive  Tract $97 

DistMa  «f  Mmilh,  Trngut,  .in.i  {hufij^m  ■  Hue-lip  and  CIcD  I'lhlc, 
S97;  Tuni;ue>4ie,  601 1  KbiiuI*,  (Ol :  Exdnoa  uf  Tonipic,  Coi;  Suk- 
UtB  ul  <£w|dii^iu,  603;  Votapi  Uodia  in  tHiapfaii|[K,  605. 

^XXVL  UisKASRs  AXD  Ixfimm  o*  riia  Abdcmeh 60G 

CdMuMon  of  the  Abdoniiiul  Wall,  606;  KuiKurc  of  Siooiaeh  wilhout 
Eitcinal  Wiwnil,  dob;  Kapturc  uf  loicAinc  withixii  Eitnnjil  WrmnJ, 
607;  WoniiiU  of  ALdumuul  Wall.  610 -,  >'orci|^  Uodia  in  AlimcuUuy 

yCuuI,  61 1 1  CJmco  ut  Siumacli,  bi  1 ;  Cicaliicial  Sicuinii  «f  (Jrilice*  of 
jIMBiick,  613.    ImttiiHat  Otitnuli-itt,  61  y,  S>m[itcini>  of  Aculc  lilies' 

\AatX  Otsirudiun.  615:  DLignwis,  616:  fiDj-nmn,  618;  Trealnienl, 
619.  iif-fiii.il. itii.tit).  /VrrAwt/i/.Clb;  llulic  rctiloiiiu*,6l6;  ^p- 
dc  l^tiionilv,  6>6;  Kbrino-phitic  feritonilu,  637 ;  Suppunilirc  Perilo- 
iiilik,6J7:Tulic<xuUr  E^Rtlani(it,6a9.  Ofrratwni ufitn  Iki  AUvmm  - 
Abdomiml  Section.  6M)  i  EntcranrhBphjr.  ot  Suluic  of  1  nlcMtaet.  6 ji : 

^I^lcrtciomj  (Kicnioii  ti  l^lcmu),  6ji:  (Hutrniiamy.  6js;  (^uuv- 

omy.  6j6.     EiUimtrmy,  er  KtittliiM  0/  iHtrUitt.   Entcrec. 

toaijp  irtthCtoenkt  SWuting.  636;  InloiiiiA]  AiiiulMiiQfij.  6j;;  Irigni- 

nal  OAmoart  (Mij-dl*  Operation),  639.   Al^'.'-iHal  ///rnta  fr  Ruf- 

rtwt,bv>-  lU-lnaMc  llcnua,64i;  IrrcdiuiUc  llcmia,  64('i  Inor- 
CcnlcJ  or  OLMTKletl  Itornla.  647  :  Initamed  Hernia,  (147 ;  Smnpi' 
lucl  Hcmia.  &4$;  llemioUmix,  Cjl. 

XXVII.  DisMsis  AND  iNjuErrs  OF  TMB  Rkthui  a!ii>  Aku» 6j4 

/ft-Hrr**iA.<wrt*(.  6j4r  Bilanel  lIeKKitThoMH6Si;  Inienwl  Hem- 
onhotdi,  655.  Prolape  of  lUrtutn.  658;  Uleer  of  Rectum.  6591 
Soidote  vt  kccnim.  660:  Cbugcc  of  Rectum.  661:  V«t<i\ffi  Bodiet 
bi  RmUW,  6611  Wwinili  of  Kecium.  66* ;  lichio-recwl  Alnowo, 
66) ;  Firtuto  In  Aoo.  661 ;  hiMrilut  of  Anui,  665 ;  FiMUte  of  Aniu.  665- 

XXyin.  Axjktmbia  *st>  A!c*BTiiKnc« 6^ 

Gcnci*1  ApRMb(Biiu.6Mi  AitollfrWjWiotiof  Chlotofoni.,  668;  Ailminii- 
UUion  of  Klh«.  669;  Anntfbellc  State  ft""i  Elhtt  m  riiloroform, 
6jo:  TreMment  of  Cwnpltoaionh.  671;  riini«T  An.Tsthi>m.  673; 
Local  AiMolhcn*.  673:  Cocaine  llydroeWoraie.  67<- 

XXtX.  IUt»ss  AKD  SfcALD* ^5 

SathU  of  Ofatla.  676 ;  Efle<t»  of  CoW,  67?  i  ChUbtain. «  Pcww.  677- 

XXX.  DlKKAits  or  THE  Skin  aho  Naiu *?" 

nernuUilU  Vencoai.,  6j8;   Ki.mncle,  «  IW.  670:  C«bundc,  680; 
Clano,  oc  Coo.,  6S1 ;  Waits  («•  p.  aiS);  Onjehia.  68». 
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XXXi.  DixEAsw  AMD  iK/i-mus  orniK  LvMniATict 68j 

LyinphiuijiiiU,  683.  Lfmfkademitit,  68ji  Acuir  L^oBphailenilB,  U^ 
Ctironic  AdenitU,  6S41  LfnplMn|pwUia.6S4;  I.yiii|ilunKinnii,6S4i 
EtcphdJOtiaNt,  664:  MtKpMM  LyiBpbuiiia.  vi  Winifyin'i  Uiioue  (k« 

XXXII.  Banhwws 68s 

S|iir»l  Kcvcntd  Baniiagc  it  Cii|>ci  Kiiicmiiy,  6S6-,  5;i*nl  Bandage  «f 
allihc  l^nsm  (Cauolkt),  6S6;  SinnJ  lUiiJa),-cof  ralin  nr  Donvm 
of  lluiit  (Dcmi-saiiulld),  iM;  S|nca  of  Thumb,  6S7;  S|Nna  (U- 
nncil  Kunilui^e  it(  [jiwcr  Kxtreiiiiir,  AH71  lianilagc  of  Koot  covn- 
ing  Heel  (Aiiifiic.iu  Untiiligc  u(  •'(W),  6S7;  Handle  ot  Foot  doi 
covciin);  Heel  |  Krcnch  Mrthw! ),  6S7 ;  Sjiiial  Kaii<ln|;c  uf  Foul  comet' 
iitC  llcci  |Kibl>k'i  llajulaev:  Sjiicn  of  liutcp),  6Sli;  (.loucJ  lhu>da|^ 
of  Iloth  Kyt»,  688;  Bundi'x  Erc-buiilact.  MtSi  lUih>n\  Kandace 
(Hl-urc-urS  of  Jaw),  6S9:  UiUoa't  Bandage,  6S9:  Ciuwcd  llaDila|c 
or  AnglG  of  Jbw  ((^liliijac  Domlage  uf  Jatf),  6K9;  !S|i4ca  of  GnriD 
(ngurc-ofS  uf  Tliigli  and  I'clvb),  690;  Spica  of  Sboulilcr.  690: 
V«lpcau'x  Ikndigc,  690;  DciauU's  Ai^Muk,  691 -,  Kccuircnl  lUiid- 
sgt  uf  Until.  6ga  *.  Ki'cuirciil  Itandagu  of  a  Siuuip,  691:  T-Bondagc 
of  Pliiiiiciiin.  69I;  lltnitlieifliicf  llniid*^r<>.  (19J  Fia/J  DrruiHgt : 
Ptntlcr-of'hiik  Bandage.  692 :  .'^colC'ur'jHHlR  Dnwtins,  1)93. 

XXXin.  Plastic  Sunaiuv      693 

Diiploccment.  693:  Inteipolalion.  694:  Kttrmc-hment,  694.  SUa- 
gra/linj^,  694:  RcKcrlLn'h  Mtltiod,  694;  Thicnch'*  Mdhal,  fiijs. 

XXXIV.  DlMVAxetAKb  iKJUMItS  or  T)IK  (:&NITOl'li[K.(KV  OiiCAXi  .  .  696 
HxButaria,  696;  Tot.  for  Blood.  696:  UUcilinc  fcrn  Kidney-tulManec, 
6971  VdicalHcmorrlumr.  including  HenwrriiaiteftonihrnlMc.  698; 
UreHiril  Ilemcm-hiiite.  69S;  Ffcqiieney  of  MIcturilMn.  699:  Mobile 
Kidney,  700.  /N/«nVi  n/  AH/ify  •  Ijctrnti.m  iw  Kuptun-.  joj ;  P«- 
foralin)-  VVuundi  of  Kxinry,  703;  Rtnal- Cakului,  703;  AXaeta  of 
Kidney.  7051  Pjcljii*  nnd  IVeloncphhlin,  706;  rVrineplinliii,  JOfi: 
rerinepliric  AlHttnct.  706:  llytlnncphnMs.  707:  PynnephiHi^  or 
Snrslcal  Kidiwy,  708  OfmnHom  -w  /*r  AVyif^c ,  NVplitiilomy.  J09: 
NepbrolitlioUimy,  709:  Ntiidireciomy.  7101  Lumliw  Kqihrectomr, 
710;  AlKlcqninul  Nqilirednmy,  710;  Nephmrrhnpliy,  711.  ltel«ntion 
of  U(ine,7ii,  Injvritt  tf  ikr  HlaJ,Ur  •  CnnluiMn  of  (he  Rb'tdt*. 
JI4;  Kuptuic  nf  RMdci.  7IS;  AlonvofBUddeT.  71A:  Vrunldlcu- 
liu.O[S(onr  in  UlaiMer.  717;  r)>4i|n.  ^H;  TunioiN  of  nia.ldcr.  735, 
Ofrnillitu  ta  HUJilir :  lateral  I-iibotomy.  716;  Snpni]iMlric  Uihot- 
omy.  718.  OiuhinK  of  Veiicnl  Calculi.  7]o,  tiiAtJ.,fttxv  {mgeXam'* 
Operation),  730.     CfH»l*my,  7J}.     GiowUn  la  Female  Uladdcr,  736. 


COKTKNTS. 


PKoafiflSrSmiUATic  Cokd,  and  Ti'mua  Vagi^ai-m 736 

r«riBcal  Btuis**,  7j6;   Ru)jtan  of  Utethni,  7371   t'orei)^   Bodia   In 
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I.   BACTERIOLOGY. 


BACTRRioiJtxiy  is  the  science  of  micro-oi^aoisms.    Tliough 

science  in  the  youth  of  its  years.  bactcriolog>'  lias  not  only 
profoundly  aUcrcd,  but  it  has  also  revolutionized,  pathologyJ 
and  our  views  of  sui^iy  will   be  incomplete,  misleading, 
and  erroneous  without  its  aid. 

HioTD-orgranisnis.  microbea,  or  bact«ria  arc  minute 
vegetable  celU  of  the  class  fuMj^i.  many  of  them  being  vis- 
ible only  by  means  of  a  highly  powerful  microscope  after 
they  have  been  brightly  stained.  The  contents  of  tlieie  cells 
is  protoplasm  enclosed  by  a  structure  like  cellulose.  The 
protoplasm  can  be  sUincd  liy  aniline  colore,  and  the  cell- 
1  is  more  readily  detected  after  treating  it  with  water, 
which  causes  it  to  swell.  Many  of  these  organisms  are  col- 
ored, others  arc  colorless.  Some  move  (motile  bacteria), 
others  do  not  move;  among  the  moticFnIcss  ones  may  be 
mentioned  the  bacilli  of  anthrax  and  tubercle 

Definite  knowledge  of  these  minute  bodies  and  of  their 
actions  dates  from  the  study  of  fermentation  by  the  celc- 
brate<l  Frenchman.  Pasteur,  who  in  1857  asserted  that  every 
fcnncnlatton  has  invariably  its  own  specific  ferment ;  that  this 
ferment  consists  of  living  cells;  that  these  cells  produce 
fermentation  by  absorbing  the  oxygen  of  the  substance  acted 
upon ;  that  putrefaction  is  caused  by  an  organized  lermcnt ; 
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that  all  organized  ferments  are  carried  about  in  the  air ;  and 
that  to  entirety  exclude  air  prevents  putrefaction  or  fermenta- 
tion. These  statements,  which  were  radical  departures  from 
accepted  belief,  inaugurated  a  bitter  controversy,  and  in  that 
controversy  were  born  the  microbic  theory  of  disease,  the 
doctrine  of  preventive  inoculation,  and  antiseptic  surgery. 

The  word  microbe,  which  signifies  a  small  living  being, 
was  introduced  in  1878  by  the  late  Professor  Sedillot  of 
Paris.  At  that  time  the  nature  of  these  bodies  was  in  doubt ; 
some  thought  them  animal,  and  called  them  microzoarut ; 
others  thought  them  vegetable,  and  called  them  microphyta; 
the  designation  "  microbe  "  does  not  commit  us  to  either  view. 
We  now  know  them  to  be  vegetable,  but  the  term  "microbe" 
has  remained  in  use. 

The  fUHgi  connected  with  disease  in  man  are  divided  into 
three  classes : 

1.  Yeasts,  or  Blastomycetes ; 

2.  Moulds,  or  Hyphomycetcs ; 

3.  liacteria,  or  Schizomycetes. 

Ycasis  are  small  cells  which  multiply  by  gemmation,  these 
cells  often  sticking  together  and  forming  branches,  and  con- 
taining spores  when  nourishment  is  insufficient.  They  are 
thought  to  be  vegetative  forms  of  higher  fungi  (Green).  The 
chief  imporfcincc  of  these  cells  is  that  they  cause  fermenta- 
tions; they  never  invade  human  tis.sucs.  Yeasts  may  dwell 
on  mucous  membranes,  and  even  in  the  stomach.  Otdium 
albicans  is  an  ycast-fungus  whose  growth  upon  the  mucous 
membranes  of  the  mouth,  pharynx,  and  oesophagus  causes 
the  disease  known  as  "thrush." 

Moulds  consist  of  filaments,  each  filament  being  com- 
posed of  a  single  row  of  cells  arranged  end  to  end,  and  all 
filaments  springing  from  a  germinal  tube  which  grows  from 
a  germinating  spore.  Moulds  arc  largely  connected  with 
processes  of  decay.     Sonic  of  them  can  grow  upon  inflamed 
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mucous  membrane;  some  invade  the  epidermis,  producing 
certain  skin  diseases  (favus,  tinea  ton^tir.tns,  tini^  vcisic-, 
lor,  etc.). 

ActmomycosLs  and  Madura-foot  arise  from  the  lodgment 
and  growth  of  moulds  (l-'ig.  i). 
Actinomycosis  ts  a  di»cas«  seen  in 
uUle,  and  occasionally  in  men,  es- 
pecially in  drovers.  Cattle  become 
infected  through  their  food,  the 
fungus  entering  by  a  hollow  tooth 
or  by  a  breach  in  continuity.  Tlie 
lower  ja«'  i-i  u.iuiilly  the  seat  of 

involvement  (lumpy  jaw).  A  tumor  forms,  which  contains 
fteru-|MJS,  and  after  a  time  ruptures  and  discharges.  The 
matter  contains  nodules  of  fimgi.  The  bone  may  undergo 
extensive  destruction,  Other  bones  and  various  organs  can 
be  infected.  Iodide  of  potassium  wiil  .wnKtimes  bring  about 
pjttcnsive  operations  may  be  dennuided. 

Battrria  chiefly  claim  our  attention.  U  is  important  to 
remember  that  the  term  "  Iwcteria,"  though  applied  to  the 
class  icfusamyccUs,  has  also  a  more  restricted  application — 
that  is,  to  a  divi.sion  of  the  class ;  it  may  either  mean  sciiho- 
M/eetes  in  general,  or  rod-shaped  sfkizoiuycetes,  whose  length 
is  not  more  than  twice  their  breadth. 

Some  of  the  sekizomyecUs  induce  certain  fermentations; 
others  are  productive  of  putrefaction,  and  arc  called  sapro- 
phytes ;  still  others,  known  as  the  fuKfiagcnu,  cause  vaiious 
diseases.  They  vary  much  in  shape,  size,  color,  and  arrajige- 
menL  One  form  cmnot  be  transformed  into  another,  but 
eadi  maintains  its  own  .'Specific  idcntitj'.  Kvcry  organism 
comes  from  a  pre-existing  organism,  this  being  true  of  all 
forms,  and  spontaneous  generation  is  impossible. 
^K  Foims  of  Bacteria, — ^The  three  chief  forms  of  bacteria 
^^Are — 
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1.  The  Coecui — bcrry-sliaped  or  round  bacterium  (Fig.  3); 

2.  The  HacUlm — rod-shaped  bacterium  {fig.  3); 

3.  Tile  Spirilium — corkscrcw-shapc-d  bacterium  (Fig.  4). 


PuL  4.— ^pirlUum 


Dc  Itaiy  cotiipan;*  these  forms,  respectively,  with  the 
billiard-ball,  the  lead-pencil,  and  the  corkscrew. 

C0cci. — We  only  liave  to  du  with  cocci  and  baatli.  Cocci 
may  be  named  according  to  their  arrangement  with  one 
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another,  namely :  in  pnirs  they  arc  called  diptiKoeci  (Fig.  5  a); 
in  a  chain  they  arc  cillcd  strfftocDcci  (Fig.  5  c);  in  a  cluster 
like  a  bunch  of  grapes  lliey  are  called  iM/Ai'/wwrt  (Fig.  5  b); 
incl  in  an  irregular  ma&s.  stuck  together  by  a  thick  .sub- 
stance, they  constitute  a  soogJira  (Fig.  6). 

The  cocci  arc  often  named  according  to  their  function, 
as,  for  example, "  pyogenic,"  or  pus-forming.    The  name  may 
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embody  the  form,  arrangement,  color,  and  function ;  for 
instaiict;,  staphylococcus  pyogenes  aureus  .lignilics  a  round, 
.  goldcn-yeliow  micro-oi^aJiiftm,  which  arranges  itself  with  il;i 
fellows  into  the  form  of  a  hunch  of  grajws,  ami  which  pro- 
duces pus, 

Multiplicatloa  of  Bacteria. — Bacteria  multiply  with  great 
rapidity  .when  placed  under  suitable  conditions.  They  can 
mu1ti|^y  by  fission  or  by  sjiore- formation,  Some  bacteria 
multiply  by  both  methods.  In  fission,  or  segmentation,  the 
cell  elongates  and  about  its  middle  a  constriction  bcgin.'«. 
which  deepens  until  tlie  cell  has  divided  into  two  parts, 
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each  of  which  soon  grows  as  large  a.*  its  parent  (Figs.  7,  8). 
All  cocci  and  some  bacilli  multiply  by  this  mctliod.  If 
segmentation  of  a  single  cell  ;ind  the  growth  to  maturity 
of  its  products  require  one  hour  (it  rcall)'  takes  place  in  less 
time),  a  single  cell  in  a  single  day  wilt  have  sixteen  million 
_dcscendants  (Colin). 

Spores. — A  spore  is  a  germ,  and  corresponds  with  the  seed 

of  a  plant,     M<)st  of  the  bacilli  multiply  by  spore- format  ion. 

V'hcn  -spore- formation  is  about  to  occur  in  a  bacillus,  points 
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of  cloudiness  appear  in  the  protoplasm,  the  cell  generalty 
elongates,  anJ  in  Iwcnty-fouf  hours  the  cell  is  found  to  con- 
sist of  a  series  of  scgRients 
liken  necklace  of  beads,  each 
segment  containing  a  full- 
grown  SjTOre  (Fig.  9).  The 
Willi  of  the  cell  now  liquefies, 
the  -segments  separate,  the 
spores  arc  set  free,  and  each 
spore,  under  favorable  con- 
ditions, becomes  3  bacillus. 
When  the  initial  cloudiness 
appears  in  the  middle  of  the 
cell,  it  is  called  an  "cndo- 
sporc;"  when  it  appears  at 
one  or  both  extremities,  it  is  christened  an  "cndspore"  or 
"  cndsporcs,"  When  multiplication  is  by  a  single  cndosporc, 
the  bacillus  docs  not  clonijatc. 

Life-conditions  of  Bacteria. — In  order  to  grow  and  to 
multiply,  bacteria  require  suitable  soil  and  the  favoring  influ- 
enccs  of  heat  aii<)  moisture.  The  soil  demanded  consists  of 
highly -organized  compounds  rather  than  crude  substances, 
and  slight  modi lical ions  in  it  may  prove  fata!  to  some  forms 
of  bacterial  life,  but  highly  advantageous  to  others.  The 
fluids  and  tissues  of  the  individual  may  or  may  not  adbrd 
Civorablc  soif  for  the  germ.t  of  disease,  or,  in  the  same  per- 
son, may  afford  tt  at  one  time,  and  not  at  another.  Some 
individuals  .seem  to  possess  indc^tmctiblc  immunity  from. 
and  others  are  especially  prone  to,  certain  contagious  dis- 
eases. Impairment  of  health,  by  altering  some  subtle  condi- 
tion of  the  soil,  may  make  a  person  lial)le  who  previously 
was  exempt,  Al!  organisms  nx|uirc  water.  If  dried,  no  form 
will  mulliply,  and  many  forms  will  die. 
The  presence  of  oxygen  effcrts  mic/obic  growth.     Most 
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jrgimisms  thrive  best  when  cxiwscd  to  the  oxygen  of  the 
'"air,  ami  they  arc  known  as  "  acrolMC."    The  term  '■  anaerobic  " 
is  employed  to  desi^^nate  organisms  that  can  live  without 
free  oxygen  ;  they  require  this  gas.  but  are  capable  of  cxtnict- 
ing  it  from  it*  combinations  in  tissues.     An  organism  which 
can  grow  indifferently  where  oxygen  is  plenty  or  wlicrc  free 
)X)'gen  is  absent  is  called  a  "  lacultativc-acrobtc  "  bacterium. 
'  A  sensitive  orKaniim  which  dies  when  tlic  amount  of  oxygen 
is  even  slightly  diminished  is  ciUcd  an  "  ohligale-^erobic " 
bacterium.      Most   microhic    diseases   in   ni^n   are  due   to 
facultative- aerobic  bacterict. 
^^    Bffbctof  Hoat  and  Cold.— Most  fungi  grow  best  when 
^Bu  rest ;  agitation  retards  the  growth  of  some  and  kills  others. 
^■Temperature  is  of  importance  to  bacterial  growth.     Some 
^■organisms  will  only  grow  within  narrow  temperature  limiui, 
while  others  can  sustain  sweeping  alterations,  but  most  grow 
best   between  the  limits  of  from  86°  to  104"  Fahrenheit. 
Krccjttng  renders  bacteria  motionless  and  incapable  of  multi- 
plication, hut  it  docs  not  kill  thcnu  they  ag.iin  become  active 
when  the  temperature  is  raised.     The  absurdity  of  employ- 
ing cold  as  a  germicide  is  evident  when  the  fact  is  known 
that  a  temperature  of  200*  K.  below  zero  is  not  fatal  to  germ* 
life,  its  activities  only  being  rendered  dormant.     High  tern- 
;raturc3  arc  fatal  to  bacteria ;  moist  he.tt  is  morc  destructive 
\\i!U\  dry  heat,  .in^i   adult  cells   arc  morc  vulnerable  ttian 
jipores.     A  temperature  less  than  712°  F.  will   kill  many 
^'organisms,  and  boiling  will  kill  every  organism  Ih.il  d 
not  form  spores.     Some  spores  arc  not  ifc-stroyed  after  pro*' 
tged  boiling,  and  Kome  will  withstand  a  tcmiieraturc  of 
120*  C.     As  a  practical  fact,  however,  boiling  water  kills,  in 
lew  minutes,  all  cocci,   most  bacilli,  and   many  %porcs: 
Jiough  the  spores  of  anthrax,  tetanus,  and  malignant  oedema 
not  with  certainty  destroyed.    Sunlight  antagonizc-s  some 
>rnii  of  bacterial  growth. 
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Chemical  Oermicides. — Many  chemical  agents  will  kill 
bactcfi.1,  Uie  most  certain  of  ihcm  a.\\  being  corrosive  sub* 
liin»tc.  Koch  showed  th»i  corrosive  sublimate  is  an  cfAcicnt 
germicide  when  present  in  the  projxirtiDii  of  only  I  part  to 
50,000.     It  is  used  in  surgery  in  strengtlis  of  I  pttrt  of  tJic 

:t  to  1000,  2000,  3000  or  more  parb>  of  water.  Jkcausc 
the  fact  that  contact  with  albumtn  precipitates  from  a 
solution  of  corrosive  i^ublimiite  an  insoluble  albuminate  of 
mercury,  in  siii^ical  opcration-t  by  the  wet  method  consider- 
able quantities  must  be  used;  or  the  mcrcur>-  is  combined 
with  tartaric  acid  in  the  proportion  of  l  to  5.  which  com- 
bination prevents  the  insoluble  albuminate  from  bt-ing  fonned. 

Carbolic  acid  is  a  valuable  germicide  in  the  strength  of 
from  1 :  40  to  I  :  20.  It  is  certainly  fatal  to  pus-germs. 
Unfortunately,  this  acid  attacks  the  hands  of  the  surgeon ; 
consequently  in  the  United  States  it  is  chiefly  employed  as 
an  antiseptic  medium  in  which  to  place  the  operating-instru- 
ments. Iodoform  is  largely  used ;  it  is  not  truly  a  germi- 
cide, as  biictcria  will  t;row  upon  it,  but  it  hinilers  the  devel- 
opment of  bacteria  and  directly  anUtgom'zes  tho  tnxic  prod- 
ucts of  germ-life.  Krcolin,  which  is  a  preparation  made 
from  coal,  is  a  germicide  without  irritant  or  toxic  effects. 
It  is  less  powerful  than  carbolic  acid,  and  is  used  in  an 
emulsion  of  a  strength  of  from  i  to  5  per  cent.  Peroxide 
of  hydrogen  is  a  moat  admirable  agent  for  the  destruction 
of  pus  cocci.  It  comes  in  a  15-volumc  .solution,  which  is 
diluted  one-half  or  two-thirds.  It  probibly  destroys  the 
albuminous  clcmenl  upon  which  the  bacteria  live.  The  per- 
oxide of  hydrogen  is  not  faUl  to  tct.-mus  bacilli. 

Distribution. — Microbes  are  very  widely  distributed  in 
nature.  Tliey  are  found  in  all  water  except  that  which 
comes  from  very  deep  springs;  in  all  soil  to  a  depth  of 
3  feet ;  and  in  air.  except  that  of  the  desert,  on  the  open  sea. 
and  on  lofty  mountains. 
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Microbes  may  be  usdtil.  Some  of  them  arc  scavengers, 
and  clean  Uic  surlacc  or  the  cartli  of  its  dead  by  Uic  process 
known  as  "  putrefaction,"  in  whicli  complex  organic  matter 
is  reduced  to  hannlcss  gases  and  to  a  mineral  condition,  the 
gases  t>eing  taken  up  from  the  air  by  vegetables,  and  the 
mineral  matter  dissolving  in  rain-water  anti  passing  again 
into  ihc  soil  from  which  it  caitie,  there  again  to  be  food  for 
planU  which  become  food  for  animals.  Other  organisms 
purify  rivers ;  others  again  cause  bread  to  rise ;  still  others 
give  rise  to  fermentation  in  liquors.  Microbes  may  be  hanii- 
ful.  They  may  poison  rivers  and  soils ;  they  may  be  parasites 
on  vegcuble  hfc ;  lliey  cause  disease  of  the  grape  and  wine ; 
they  mould  bread ;  they  poison  itau.tngc  and  canned  foods ; 
and  they  produce  many  diseases  among  men  :ind  Ihc  lower 
animals. 

With  -so  universal  a  distribution  of  these  ftingi,  man  must 
constantly  lalte  them  into  his  organism.  They  are  up<»n  the 
surlace  of  his  body,  he  intiules  them  with  evcr>'  breath,  and 
he  swallows  them  with  his  food  and  drink,  Most  of  them, 
fortunately,  are  entirely  hamdcss;  others  cannot  act  on  the 
living  tissues ;  but  some  are  virulent,  and  these  are  generally 
destroyed  hy  the  cells  of  the  human  body.  The  alimentary 
canal  always  contain.<i  bacteria  of  puti-efaction.  which  »ct 
oniy  upon  the  dead  food,  and  not  upon  the  living  body; 
but  when  a  man  dies  these  organisms  at  once  attack  the 
tissues,  and  po^t-mortcm  putrefaction  begins  in  the  abdomen. 

Kooh'M  Circuit. — To  prove  that  a  microbe  is  the  cause 
of  a  disease  it  must  fulfil  Koch'«  circuit.  It  must  always  be 
found  associated  with  the  disease;  it  must  be  capable  of 
forming  pure  culturc.t  outside  the  body ;  these  cultures  must 
be  capable  of  reproducing  Ihc  disease;  and  the  microbe 
must  again  be  found  associated  with  the  morbid  process. 

When  disease-producing  org.inisms  enter  the  body,  they 
arc    usuall)'    rapidly   destroyed;   they   onnot   dwell    there 
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loDg  without  inducing  discaiie,  but  spores  can  lie  dormant 
in  tlic  system  for  years,  only  waking  into  activity  when 
they  come  in  cont^ict  with  some  dam.igcd,  weakened,  or  dis- 
cxtetl  part — a  so-cilled  i^oini  of  Jcxst  resi*Uncc  (a  Av« 
mitpru  resiiteHtia) — which  aflordx  a  nest  for  ihcm  to  develop 
an<)  to  iiiultijily.  the  cellular  nctivitic«  of  the  weakened  pjirt 
_  being  unable  to  i:o\k  with  the  organism.  Kvcn  lar^e  doses 
I  of  pathogenic  organisms  may  induce  no  trouble  in  a  healthy 
man:  but  let  them  reach  a  damaged  spot,  and  mischief  is 
apt  to  arise.  Kochcr  cstablislied  subcutaneous  bone-injuries 
in  dogs,  and  these  injuries  pursued  a  healthy  course  until 
the  animal  was  fed  upon  putrid  meat,  whereupon  suppura- 
tion took  place.  This  experiment  proves  that  an  oi^anism 
can  reach  a  damaged  area  by  means  of  the  blood,  and  it 
enables  us  to  understand  how  a  knee-joint  can  suppurate 
when  we  merely  break  up  adh  esions,  and  how  ostco-myetitis 
can  fiillow  trauma  when  the  skin  is  intact. 

Toxalbumins  and  Toxinee. — The  action  of  pathogenic 
bacteria  upon  Iht;  tissues  is  of  great  importance.  In  the 
first  place,  they  abstract  from  the  blood,  the  lymph,  and  llie 
cells  certain  elements  necessary  to  the  body— as  water,  oxy- 
gen, albumins,  carbohydrates,  etc. — and  bring  about  body- 
wasting  and  exhaustion  from  want  of  food.  In  the  second 
place,  bacteria  produce  a  series  of  conipoimd.s,  some  harm- 
less and  others  highly  poisonmis.  These  organisms  contain 
and  secrete  ferments  like  pepsin  or  trypsin,  and  as  albumnses 
are  formed  in  the  alimentary  cinal  by  the  digestive  fermenis, 
which  split  up  proteids,  sugars,  .and  starches,  we  have  microbtc 
albumoses.  Just  as  the  albunioscs  formed  in  digestion  are 
poisonous  when  injected,  so  arc  the  albumoses  of  microbic 
action,  and  they  arc  called  "toxalbumins."  These  albu- 
moses often  operate  .is  virulent  poisons  to  the  body-cells. 
Another  assemblage  of  compound.'*  formed  by  the  microbic 
destruction  of  tissue  is  designated  the  group  of  "  loxines." 
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These  toxiiies  are  poisonous  alkaloids  whicli  are  readily 
diffusible  aad.  many  of  thcni,  very  viruk-nt.  U  »  probable 
that  every  pathogenic  oi^nism  has  its  own  special  toxinc 
which  produces  its  own  characteristic  effects.  The  absorp- 
tion f>f  loxincs  may  be  very  rapid  ;  for  instance,  the  toxiiics 
of  cholera  may  kill  a  man  before  the  bacillus  has  migrated 
from  ihc  intestine. 

Ptomaines. — By  many  writers  the  term  "ptomair«:"  is 
used  to  designate  these  toxinci,  but  in  reality  a  ptomaine 
is  a  form  of  tuxJne  that  i»  due  to  tl)e  action  of  »a])rophylic 
bacteria.  A  ptomaine  itt  a  putrefactive  alkaloid,  and  a  toxinc 
is  any  poisonous  alkaloid  of  microbic  orifpn.  Among  the:^: 
poisonous  alkaloids  may  be  mentioned  tetunine.  typhotoxine, 
scpsine.  putrcscine,  muscarine,  and  spasmotoxine. 

Leucomitin««  must  not  be  confounded  with  the  above- 
mentioned  bodies.  Leucomaincs  arc  alkaloid  substances 
existing  normally  in  the  tissues,  and  arisint;  from  physio- 
logical fermentations  or  retrograde  chemical  changes.  They 
arc  natural  body>conslitucnLs,  in  contrast  to  toxincs,  which 
an;  morbid.  I^xucomaines  arc  found  in  expirc<l  air,  saliva, 
urine,  varirtu.t  tissues,  and  the  venom  of  .serjwnts.  If  not 
excreted,  thes«  bodies  can  induce  illness,  and  when  injected 
can  act  a.s  poisons.  Ordinar)'  colds  and  some  fevers  result 
from  leucomaines;  they  play  a  great  p,iTt  in  ura-mia,  and 
when  excretion  is  deficient  and  leucomaines  are  retained 
they  make  tJie  .<j-stem  a  hospitable  host  for  jialliogenic 
bacteria.  Among  leucomainett  may  be  mentioned  adenine, 
hypoxanthinc,  and  xanthine,  allied  to  uric  acid,  and  otlier 
substances  allied  to  creatine  and  creatinine. 

AntitoxinM.— Another  group  of  substances  arising  from 
microbic  action  arc  known  as  "antitoxines."  It  is  a  well- 
recognized  fact  in  krmcntation  that  after  a  time  the  process 
ceases,  and  the  addition  of  more  ferment  is  void  of  result. 
Tlic   same  is  true  of  sjiccific    maladies;   thus,  if  a  person 
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recovers,  the  oi^anisms  disappear,  and  the  injeciion  of  more 
of  them  produces  no  result;  in  other  words,  immunity- 
exists  toward  the  disease.  This  immunity  was  long  believed 
to  arise  from  the  exhaustion  of  some  unknown  constituent 
of  tissue  necessary  to  Uic  life  of  the  bacteria.  It  is  now 
believed  to  be  due  partly  to  the  capacity  of  the  amorboid 
cells  tu  destroy  germti,  and  jiartly  to  the  production  of  anti- 
toxines  which,  when  they  have  developed  in  suflficient  amount, 
destroy  the  cctl»  lh.'il  made  tlicm.  In  other  words,  the  (act 
sccnis  to  be  established  that  bacteria  not  only  produce 
poisons,  but  also  the  antidotes  for  them. 

Phagocytes. -~The  tendency  of  the  white  blood-cells  and 
of  the  fi.\ed  tissue-cells  to  de-vlroy  organisms  is  undoubted. 
This  process  of  destruction  is  known  as  "  phagocytosis,"  and 
the  destroying  cells  are  called  "phagocytes."  These  cells 
try  to  eat  up  and  destroy  the  gemis.    A  battle-royal  occurs, 


rfbicrobe  fighting  the  body-cells  with  most  active  ferments, 
the  body-cells  endeavoring  to  devour  and  engulf  the  bacteria 
(Fig.  lo).  In  some  cases  the  bacteria  win  .absolutely  and 
the  patient  dies.  In  other  cases  they  win  for  a  time  and 
overwhelm  the  organism,  but  presently  the  body-cells,  whose 
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njovcmcnts  were  inhibited  by  poison,  regain  their  activity 
ami  Kucccssrully  recur  to  the  utt<ick.  After  the  attack  is 
over  tlic  body-cells  have  been  educated  to  withstand  this 
poison,  and  their  descendants  retain  this  capacity ;  the  weak 
cells  were  killed,  the  fittest  survived,  and  the  de:M:endant 
cells  of  the  survivors  arc  born  insusceptible.  This  is  immu- 
nity, and  lasts  for  a  var^-ing  period.  Sonic  persons  seem, 
from  birth,  immune  to  certain  maladies.  Tlie  theory  of 
phagocytosis  immunity  assunKts  an  educated  white  corpuscle 
and  body'Cell,  Thi^  view  originated  with  Sternberg,  but  it 
i»  usually  accredited  to  MetschnikolT 

Prot«cti7»  sod  Pravflntdvo  Inoculations. — Otir  know- 
ledge of  protective  inoculations  for  contagious  diseases  dates 
from  Jcnncr's  discovery  in  1768.  IVcvcntive  inoculations 
with  attenuated  virus  arc  due  to  the  cx|)crinicnts  of  Pasteur. 
This  observer  discovered  the  cause  of  chicken-cholera,  and 
he  cultivated  the  nitcro-organism  of  this  disease  outside  the 
body.  He  found  that  by  keeping  his  cultures  some  lime 
they  became  attenuated  in  virulence,  and  tlmt  these  attenu* 
alcd  cultures,  inoculatetl  in  fowls,  caused  a  mild  attack  of 
the  disease,  which  attack  wiis  protective,  and  rendered  the 
fowl  immune  to  the  most  virulent  cultures.  Cultures  can  be 
attenuated  by  keeping  them  for  some  time,  by  exposing 
them  for  a  short  period  to  a  temperature  just  below  that 
necessary  to  kill  the  organisms,  and  by  treating  them  with 
certain  antiseptics.  It  has  further  been  shown  that  injection 
of  the  blood-serum  of  an  animal  rendered  immune  by  inocu- 
lation is  capable  of  making  a  susceptible  animal  also  immune. 

A  most  important  feet  is  that  animals  mjiy  l>c  remiered  1 
immune  by  inoculating  them  with  filtered  cultures,  the  fil-j 
traitc  containing  microbic  products,  hut  not  living  microbes. 
By  this  method  animals  can  be  rendered  immune  to  tetanus 
and   diphtheria.     Pasteur's   protective   inoculations   again.'^t 
hydrophobia  owe   their  power  to  microbic   products,  and 
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Koch's  tytnpli  contains  them  as  its  active  ingredients.  The 
chief  feature  in  acquired  immunity  is  the  presence  in  the 
blood  of  elements  which  can  neutralize  the  toxic  producls 
of  bacteria.  These  elements  are  called  "  anlitoxincd,"  or 
(Iefensi\-c  proteids.  The  present  knowledge  of  them  iiro«e 
from  the  discovery  of  Ntittall  and  Huchner  liiat  fre^h  blood- 
serum  is  i^-nnicidal,  the  power  varying  for  different  bacteria 
and  being  limited,  for  a  fixed  amount  of  serum  is  capable  of 
destroying  a  small  dose  of  bacteria  only.  It  has  been  shown 
that  in  tetanus  injections  of  the  scrum  of  an  immune  ani- 
mal can  cure  the  disease.  The  above  lacts  are  of  immense 
importance,  for  on  these  lines  will  be  solved  Ihe  prevention 
and  treatment  of  microbic  maladies. 

AntagoniBtic  Microbes. — Another  observation  of  import- 
ance is  that  certain  microbes  are  anugonistic  to  one  another. 
The  streptococcus  of  cr>'sipel.i3  attacks  the  organism  of 
anllirax.  We  should  note  also  that  the  growth  of  some 
microbes  aflccts  the  soil  lavorably  or  otherwise  Ibr  the 
griiwth  of  others,  anil  the  same  may  be  true  in  the  body. 

Mixed  Infection. — A  fact  of  practical  importance  to  the 
surgeon  is  that  an  area  infected  by  one  form  of  pathogenic 
oi^anism  may  be  invaded  by  another  form.  This  is  known 
as  a  mix<ti  infection,  and  con^ist-s  nf  a  primary  infection 
with  one  organism,  and  a  secondary  infection  with  another. 
Koch  found  both  Ixicilli  and  micrococci  in  Ihe  -tame  le«ion 
of  tubercle  A  <oil  filled  with  pncumococci  is  fiivorable  to 
the  growth  of  pus  cocci  and  tubercle  bacilli.  Tuberculous 
and  syphilitic  lesions  may  be  attacked  by  erysipelas.  Chancre 
and  chancroid  can  exist  together.  A  syphilitic  ulcer  is  a 
good  culture  for  tubercle  bacilli  (Schnitzkr).  Suppuration 
in  erysipelas  or  tuberculosis  means  a  secondary  infection 
with  pus  cocci. 

Plaoontnl  Triuismiiiwnon. — Tlie  direct  transmission  of  bac- 
teria from  parents  to  Iwtus  is  a  problem  still  in  course  of 
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solution.  Certain  it  is  that  some  (lis<.-a<es  (aK  syphilis)  are 
due  to  the  direct  carrying  of  the  microbes  by  spcrm-ccit  to 
geim-cell,  or  to  the  transmission  of  the  micro-organism 
through  Uic  septum  of  separation  between  the  circulations  of 
the  mother  and  child.  In  many  other  diseases  the  microbe 
is  not  directly  transmitted  (as  in  phthiiii.%),  but  a  patient  bora* 
with  weakened  tissue-cells  is  prone  to  fall  a  prey  lu  the  latter 
malady. 

Special  Surgical  Microbes. — Put  micr^ts.  or  pyogtnie 
murabes,  include  the  following  Ibrms: 

I.  StaphyhHMcus  pyogenes  aureus  {Fig.  il),  which  is  the 
commonest  form,  '\*  killed  by  a  few  minutes'  boiling,  by  cor- 
rosive sublimate,  or  by  carbolic  acid.  These  microbes  are 
very  widely  distributed  in  the  soil,  air,  and  water,  in  the 
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superficial  layers  of  the  skin,  especially  the  axill.'e  and  the 

regiOJi  of  the  perineum,  and  arc  found  in  the  mouth,  phar* 

yox,  alimentary  canal,  and  under  the  nails. 

a.  Staphyloeoecus  fiyogenes  albus. 

3.  Slaphyloeoceui  pyogenes  eiireus. 

4.  Slrepioceceus  fyogcHts,  which  is  found  normally  in  the 
oosc.  sali\'a.  vagina,  and  urethra  (Fig.  12). 

5.  BaciUas  pyc^atuKs,  which  exists  in  blue  pus. 
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These  pyogenic  cocci  subsist  in  all  acute  abscesses.  The 
staf>kyloi-0cci  exist  in  circurascribcii  supjiu rations,  x^  in  boili 
and  carbuncles;  the  streptococd,  in  spreading  inflammations, 
a.'i  in  cr>'sipc]ii»  <ind  cellulitis. 

C^n  suppuration  exist  without  cocci?  It  can,  but  prac- 
tically docs  not  TIic  injection  of  irritants  may  form  a  thin 
fluid  rcscmblin;;  put,  but  containing  no  bacteria.  The  prod- 
ucts of  bacterial  action  when  injected  will  form  pus.  But 
practically  in  surgery  to  exclude  cocci  is  to  prevent  the 
formation  of  pus.  Cocci  form  pus  by  liquefy^ing  inflam- 
matoiy  products  or  tissues.  Cold  absces»:s  arc  due  to 
tubercle  bacilli,  and  they  do  not  contain  pus  cocci  unless 
mixed  infection  exists. 

Otbor  Surerical  Microbes. — Slrtpiococens  eiysipeiatis  re- 
sembles sfri-/>/ivotrus  pyogincs,  and   they  are   thought   by 

many  to  be  identical.  Their 
difference  in  action  is  consid- 
ered to  t)c  due  to  difference  in 
virulence  induced  by  external 
conditions  and  the  state  of  the 
tissues.  The  gonococtut,  or 
Ncisser's  bacillus,  is  a  diplo- 
coccus,  and  is  the  specific  or- 
ganism of  gonorrhfKa  (PI,  i. 
Fig.  2).  The  tetanus  baciilus, 
or  the  bacillus  of  Nicolaier, 
exists  chieRy  in  the  soil  of  gar- 
dens, in  manures  about  stables, 
and  in  masonry  (PI.  i.  Fig.  1). 
The  baciUus  titbcrcuhm.  or 
Koch's  bacillus,  the  cause  of 
all  tuberculous  processes,  exist.*  particularly  in  air  infected 
by  the  dried  sputum  of  tuberculous  subjects.  This  infected 
air  i.':  the  chief  means  of  its  transmission.     It  is  found  also 
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in  tlic  milk  of  tuberculous  cows.  Such  milk  can  spread 
tile  diM^isc  (I'l.  I,  Fig,  3)-  TIm:  InirU/ut  adiuuUU  maligm 
{•ivcs  rise  to  itialignuiit  ledciiu.  Tlic  bacillus  of  syphilis,  or 
Lusi'^rtcn's  bacillus,  is  not  definitely  dctcrmincil  to  be  the 
cause  of  Siyphili^.     The  &aaliui  maiifi  n   the  bacillus  of 

lanilen.  The  (Meillus  a»lhrai:is  n  the  bacillus  of  anthrax, 
Icnic  fever,  wool-.sortLT'^   disease,  or  malignant   pustule 

^*'iH-  '  3)-  The  ray  fungus  causes  .icltnomycosis.  Strepi^- 
<i>cn  are  found  in  noma.  No  &{>eaf)c  or^janism  has  Ixx-n 
isolated  for  traunuitic  spreading  gangrene  or  hospital 
gangrene ;  only  pus  cocci  have  been  found.  The  bac- 
terium coli  communis  is  the  supposed  cause  of  pcritomtis 
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ir.   INKLAMMATION. 

DeSnitJon. — InRammation  is  a  nutritive  disturbance  aris- 
ing; from  tissue -da  mage,  and  is  not  an  increase  of  nutrition. 
h  IS  defined  by  Burden-Sanderson  as  "the  succession  of 
changes  which  occur  in  a  living  tissue  when  it  is  injured, 
provided  that  the  injury  is  not  of  such  a  degree  as  at  once 
to  de^rtroy  iis  .-itructure  and  vitaJity."  The  changes  alluded 
to  in  this  definition  comprise — f  1)  changes  in  the  vessels  and 

c  circulation ;  (2)  exudiition  of  fluids  and  solids  from  the 

nttels;  and  (3)  changes  in  the  perivascular  tissues. 

Vascular  and  Circulatory  Changes  are  essential  to  in- 
flamnuiion  in  both  vascular  and  non-va-tcular  tissues.     In 
the  former  they  occur  in  the  tissues;  in  the  latter  {comcaJ 
and  cartilage)  they  arc  manifest  in  neighboring  tissues  from 
which  the  non-vascular  area  derives  its  nutritive  material. 

Active  Hypereemia. — When  an  irritant  is  applied  to  tis- 
sue, there  ni;i>'  be  a  momentary  arterial  contraction  due  to 
irritation  of  the  nerves,  but  tlli-t  contraction  is  transitory. 
and  is  not  an  tnHammntory  phenomenon.  The  first  vascu- 
phenomenon  is  dilatation  of  all  the  vessels — capillaries, 
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vcnuk-s,  ami  arterioles — appcahni;  first,  and  being  most  pio- 
uounccd,  111  the  small  arteries.  As  a  a-suli  uf  this  dilatation 
tlicre  is  increased  ntpidity  of  circulation  and  increased  dcter- 
mJn;ition  of  blood  to  the  part.  This  condition  of  increaseil 
circulatory  activity  is  known  as  "  active  hypcra;mia "  (Kitj-  ^%)- 
Retardntion. — ]!)unng  active  hyperarmia  the  capillaries 
are  crowiicd  with  corpuscle.-*  and  the  blood  in  the  veins  is 
of  a  much  bri|;hter  red  than  in  health.  The  ivd  biood-cclls 
arc  swept  along  tlic  centre  of  the  current  (in  the  axial 
strcum),  the  white  bIiH>d-cell«  float  lazily  along  near  tbc 
vessel-wall.  After  a  variable  time  the  blood-current  begins 
to  slow  down  until  it  becomes  more  tardy  than  in  health. 
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iind  litst  in  tlic  artcrtolcs ;  but  artirrial  pulsiliun  continues. 
Tin:  wliitf  cells  show  a  strong  It-nilcncy  lo  adlit-rc  to  llic 
win'walls.  and,  a.s  a  result,  accumulate  ai^.iinst  the  inside  of, 
and  stick  to,  tlicsi.*  w.i1h  and  to  ono  .iiiutlicr  until  the  veins 
arc  cntirdy  lintd  witii  liiycrs  of  ItHcofyUs.  \\\  the  capillaries 
sotiK-  leucocytes  {latlicr,  liut  not  many.  In  the  arlerit::!  Ibey 
tr>'  to  adhere-  during  cardiac  di[,it.'ition,  but  are  sw<.-i)t  .luray 
by  the  forcL-  of  tin.-  heart's  cunlmcliun. 

OitcillatioD  nnd  Statfruition. — By  lliis  acctimulatton  of 
leucocytes  the  blood-stn-am  is  progrt^sively  narrovrcti  aod 
the  axial  current  is  impeded.  The  red  blood-cells  begin  to 
stick  to  one  another,  forming  aggrc^tions  like  rouleauj 
of  coin,  which  increase  the  difficulty  the  axial  currvni  has 
to  contend  with,  until  progressive  movement  ceases  and  the 
Content.s  of  the  vessels  sway  to  and  fro  with  the  pulse.  This 
1%  the  sliij^e  of  ostittation.  In  a  '^hort  time  oscillation  ceases 
and  (he  vessels  arc  filled  with  blood  which  does  not  move. 
This  is  known  as  "stasis"  or  "stajiniUion."  If  stasis  per- 
sists, wc  get  coagulation  or  thrombosis.  We  can  then  sum 
up  the  vascular  changes  of  inflammation  by  stating  that  they 
consist  in  a  dilaUtion  of  the  vessel-walls,  in  a  priniai-y  accele- 
ration, a  sccontlary  rctard.ition,  and  a  subsequent  stagnation 
of  llie  blood -current  with  adhesion  of  leucocytes  to  ihc 
walls  of  veins  and  c.ipillarics,  and  in  the  aggre^jation  into 
masses  of  the  red  blood-cells  (Fig.  [6), 

Exudation  of  Fluids. — It  is  to  be  remembered  that  in 
ordin.'uy  nutrition  .seium  and  white  cclU  pass  into  the  tis- 
-sues  through  the  walls  of  vein  and  capillary.  In  inflam- 
mation the  same  thing  happens,  but  the  exuditlinn  is  ra'stly 
greater  in  amount  and  is  diHerent  in  composition.  In  any 
slight  inflammation,  and  in  the  early  stages  of  any  inflani- 
mation,  there  is  an  increase  in  the  serous  exudate,  and  wc 
S|>c:ik  of  the  condition  as  "  sitous  inllamniation,"  This  fluid 
u  reidly  not  serum,  but  is  liquor  sanguinis.     Wc  Iind  serum 
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in  p-xisive  congestion,  not  in  activt-  hypera^mia.  It  contains 
v«}"  few  white  cells.  If  tile  intlanimalion  rocs  no  further, 
the  cxikI<xI  ticnim  is  drunk  up  by  the  lymphatics.  A  blis.tcr 
is  itn  example  of  scroas  inflammation.  If  the  inflammation 
continues  to  intensify,  the  exudation  is  altered  in  ehurac- 
ter— it  becomes  thicker,  lurbid,  and  very  coaguUihh:.  It 
contains  white  ceiU  and  fibrin  clcnicnLs.  ami  co.igulates  in 
the  tissties,  Thi.<  fluid  U  known  as  "lymph"  or  plastic 
exudation,  and  when  it  is  present  we  speak  of  the  condi- 
tion as  "  plastic  tnftimmation."  The  lympliatics  endeavor  to 
absoib  the  fluid,  but  it  occludes  them  by  cou (filiation ,  and 
the  area  they  drain  becomes  Kwullcn,  hard,  and  "branny." 
This  lymph  can  be  seen  in  the  anterior  chamber  of  tlw  eye 
in  cases  of  pla-^tic  iriti* 

Diapedssis  or  Migmtion. — Even  early  in  an  inflammation 
some  few  white  corpuscles  pass  through  the  vessel-walls; 
but  when  the  inflammation  is  well  established  large  numbers 
pa.ss,  and  when  it  is  severe,  vast  hordes.  This  process  is 
known  as  "diapedests"  or  "migration."  The  leucocytes 
throw  out  protopl.ismic  .irms,  insert  themselves  between  the 
cellis  of  the  waU.*.  and  pull  themselves  throuj^h  by  their 
amijrboid  movemcnis.  They  do  not  pass  through  existing 
open  doors,  but  form  o])cnings  which  close  aflcr  iheni. 
This  is  readily  accompli.4hcd,  because  the  ve.ssel•^vall  is  itM;lf 
damaged,  weakemrti,  m\&  convoluted.  This  esca{K:  <if  leuco- 
cytes takes  place  chiefly  from  the  venules.  tliouf;h  some 
mit;rate  through  the  capillaries  ami  arteriole-s  (rig.  17). 

In  very  acute  inllanmiation  the  vessel-walN  arc  so  dam- 
aged that  red  corpuscle*  also  c»c;i[»e.  making  the  tissue 
appear  as  if  infiltrated  with  blood.  The  white  corpuscles 
greatly  increase  in  number  in  the  blood  of  a  person  who 
has  an  aculc  inflammation,  and  the  blood-making  organs, 
such  as  the  spleen  and  tympluitic  -jlands,  arc  often  enlarged. 
The  blooit-plaqucs  or  third  corpuscles  are  found  to  be  pFe»> 
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ent  in  increased  numbers.  These  blood-plaques  are  not  seen 
in  moving  blood,  but  are  found  in  blood-dot,  their  usual 
proportion  to  red  cells  being  as  i  to  20,  and  they  are  espe- 
cially numerous  at  the  height  of  fever  processes  and  during 
convalescence  from  an  extensive  abscess. 

Changes   va  tbe    PerivaacuJar  TiaBuea. — The    exuded 
liquor  sanguinis  coagulates,  and  as  a  result  of  the  exuda- 
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tion  of  ck'iiicnts  nf  rlio  blond  the  tissues  are  softened,  sep- 
arated, and  overfill.  Tlie  aliiindaiicc  of  fnod  causes  them 
to  miiltiplj',  and  this  i.f  known  as  "  coll-prnliferation."  To 
the  proliferatiiisj  celts  of  tin-  ]«Tivasciilar  tissues  are  added 
the  nii<jratcd  leucocytes,  ami  we  sncm  <jet  a  mass  of  small 
round  or  oval  cells,  held  toj^olhor  hy  i^elatinotis  intercellular 
material,  called  "enil>r\-nnic  ti^isiie."  iiill.ininiator\-  or  organ- 
ized new  formation,  or  plastic  infiltratinn.  The  tissues  have 
reverted  to  a  condition  identical  with  thn.se  of  the  embryo 
as  the  first  step  in  repair.  The  above  complicated  processes 
arc  not  accidents  nor  haphaz:ird   freaks,  but  are  Nature's 
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cfibm  to  bring  about  a  cure.  The  iicccloration  of  tlic  circu- 
lation is  ;tn  attL'm|)t  to  wash  away  om-iuling  nutcrial ;  when 
Iliis  iiiiU.  congestion  is  relieved  by  exudation  and  migration, 
the  blood  becoming  albuminous  and  mure  corpuscular  in 
order  lltat  forei(;n  bodice  may  be  encapsuled  «r  extruded, 
so  that  daniagcci  jjarts  may  be  amply  repaired  and  that  vital 

ucturcs  may  be  protected  and  shielded. 

Dilatation  is  due  to  the  direct  efiect  of  the  injury  ujwn 
tlie  muscle  or  its  nerve-elements,  and  not  to  reflex  action, 
as  it  occurs  even  when  the  nerves  have  all  been  tlivided. 
Retardation  and  stasis  are  due  primanly  to  an  altered  con- 
dition of  the  vessel-wall,  which  caused  resistance  to  the 
passage  of  the  blood-stream  and  adhesion  of  tlie  cells  to  the 
vessel.  It  may  be  increased  secondarily  by  the  pressure  of 
an  enormous  exudate,  producing  tension.  This  tension  may 
be  no  great  a.'i  to  produce  .lioughing. 

CUsnfleatlon  of  Inflammations.'— The  various  forms  of 
inllammations  are — ( i )  Simpit  or  cfini>it>'i,  that  which  is  due 
to  any  ordinary  traumatic,  chemical,  or  thermal  cause,  and 
not  to  bacteria,  such  as  traumatic  periostitis  or  sun  dermatitis. 
It  does   not  tend  particularly  to  spread;    (2)   in/ixlk'f  or 

'cifitr,  that  which  is  due  to  micro-organisms,  an  erysipclait. 
An  un5ticce*-:ful  attempt  has  been  maile  to  ch.ir^  all 
inflammations  to  bacleriii.  It  is  true  that  ihey  can  generally 
be  found  in  inft-immatory  areas,  but  that  they  alone  can  be 
causative  Ls  accepted  by  but  few.  Infective  inflamm.itionH 
lend  to  spread  widely ;  (3)  traumatic,  which  is  iluc  to  a  Wow 
or  an  injury;  (4)  idiitpalhie ,  which  is  without  an  ascertain- 
We  cau.te.     Tl»ere  is  certainly  a  cause,  however,  even  if  it 

nmrt  be  pointed  out;  (5)  rf^Kfr,  which  is  rapid  in  course 
nd  violent  in  action ;  (6)  ehrmiU.  which  follows  a  pro- 
longed course ;  (7)  subacute,  which  is  intermediate  in  violence 
and  duration  between  acute  and  chronic :  (8)  sthenic,  charac- 
terized by  high  action.     Occurs  in  strong  young  subjects; 
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(9)  asthertic  or  adynamic,  occurring  in  tlic  old.  [he  debili- 
tated, iind  tlic  brokvn-down.  It  is  unable  to  reach  a  suffi- 
cient degree  to  limit  itsc-lf;  <  10)  parmtbywalous,  affecting  the 
"  jKirenchynw."  or  ;ictive  cells  of  an  oi^an ;  ( 1 1)  inUrstilfi^, 
afio-cting  the  con nt-ctivc- tissue  stroma;  (12)  Jfro;«, chafactcr- 
ized  by  profuse  serous  exudation,  as  in  pleuritic,  or  by  marked 
inflammatory  cedcma;  (tj)  J^astU.  adhtsive,  or  fibrtHtms. 
chaructcriiKrd  by  an  exudation  whicli  glues  li^ethcr  adjacent 
surlaccs.  as  in  peritonitis;  (14)  purulent,  ptUtgmoHotii,  or 
suppuralivf.  when  the  pus  cocci  art-  present  and  multiply; 

(1 5)  kciMorrhusif,  when  the  exudate  conuins  many  red  blood- 
cells,  as  in  strangulated  hernia  and  in  black  small-pox; 

(16)  cnmpous.  when  an  inflammation  produces  upon  the 
surface  of  a  nitmbranc  a  fibrinous  exudate  which  cannot  be 
organized  (aplastic  lymph),  and  which  is  due  to  the  action 
of  micro-organisms,  usually  on  mucous  membrane;  (17) 
diphtheritic .  which  dilTers  from  croupous  in  the  fact  that  tbc 
false  membrani:  is  in  the  tissue  rather  than  upon  it;  (l8J 
gangrcaoui.  or  death  of  the  pari,  which  occurs  from  tension 
of  the  exudate  or  from  violence  of  the  poison  ;  (19)  healthy, 
when  the  tendency  i<  to  repair;  (20)  wwAiW/A/,  when  tlic 
tendency  is  to  destruction;  (3t]  lalctit.  one  which  for  some 
time  does  not  announce  itself  bj'  any  obvious  symptoms, 
as  tile  inflammation  of  K-yer's  patohet  in  typhoid  fever; 
(22)  eonfagioHS,  vi\\(n  its  own  secretions  aia  propagate  it; 
(33)  dry.  without  exudation;  (24)  hyp<^tatic.  arising  in  a 
region  of  pissivc  congestion  (as  a  bed-sore) :  (25)  maligruiHt. 
due  to  malignant  growths;  (26)  rflAiwArt/,  aflecling  mucous 
membranes;  (27)  neuropathic,  due  to  impairment  of  tl»c 
trophic  functions  of  the  nervous  system,  as  in  perforating 
ulcer;  and  {28)  sympathetic  or  refiex.  due  to  injury  of  a 
distant  part,  as  when  duodi-nal  ulcer  follows  a  surface-burn. 

Extension  of  InSammAtion. — Inflammation  extends  b}' 
continuity  of  structure,  by  contiguity  of  stiucture.  by  the 
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blood,  and  by  the  lympliatics.  Extension  by  continuity  is 
seen  in  phlebitis.  Extension  by  continuity  is  seen  wlicn  a 
cutaneous  inflammation  advances  and  attacks  deeper  struc- 
larcs.  Extension  by  the  blood  is  seen  in  the  formation  of 
the  small-pox  exanthcm.  Extension  by  the  lymphatics  is 
witnessed  in  a  bubo  following  chancroid. 

TerminationB  of  Inflammation. — Inflammation  may  ter- 
minate in  a  return  of  the  tissues  to  hcaltJi.  and  this  return 
may  lake  place  by  delitescence,  by  resolution,  or  by  new 
growUi.  By  ii<liltsctnci  is  meant  abrupt  termination  at  an 
early  stage,  as  witcn  a  quinsy  is  aborted  by  quinine,  mor- 
phia, and  a  sweat :  rtsoluliou  iiKvms  the  gradual  disappear- 
ance of  the  symptoms  when  inflammation  has  jKisscd  thruugh 
its  regular  stages;  and  wrtc  ^nm'th  means  that  an  inflHmma- 
lion  h;is  had  fibrinous  exudation,  has  lasteii  a  coiis]derabIc 
time,  with  ample  blood-supply  and  without  suppuration. 
Inflammation  may  tcrmin.tte  in  <lcath  of  the  inflamed  part, 
or  iiccro«i!(.  Death  of  the  part  may  be  due  to  suppuration, 
ulceration,  or  gangrene. 

The  causM  of  inflammation  arc — pmhsposiii^.  or  those 
residini:;  m  the  tissues,  and  rendering  them  liable  to  inflame ; 
and  exciting,  or  those  which  directly  auake  into  activity. 
The  first  is  the  inflammable  material,  the  second  is  the  spark 
of  ftre. 

i^redispostM^  causfS  arc  those  which  impair  the  general 
vigor,  injure  the  blood,  weaken  the  tissues,  or  lower  nutri- 
tive .ictivitics.  Among  these  causes  are  shock,  hemorrhage, 
neivous  irritation,  gout,  rheumatism,  diAhctes.Brighl'sdiM-.i.se. 
and  syphilis.  Plethom  renders  a  person  li.il>Ie  to  sthenic  inflam- 
mations! those  charncterizeil  by  high  action  >.  Tis.'sue-ilebility 
1^  renders  one  prone  to  adyn-tmic  or  iLStheiiic  inflammations. 
^B  ErriliHg  Causts. — The  exciting  causes  of  inflammation 
^^     arc — iramnatit:,  as   blows,  etc.  and   mechanical    irritation; 
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heat  and  cold;  ancl  s/xcifir,  the  micro- t»rjjanisms  causing, 
for  instance.  lubcrctilur  peritonitis  or  crj-stpclas, 

SymptoDU. — Inflammation  announces  its  presence  by 
^•mptonis  which  are  lotal  and  (institutional.  Tlic  local 
^-mptoms  arc  heat,  pain,  discoloration,  swelling,  and  dis- 
ordered function;  the  chief  constitutional  syniptom  is  fever. 

tfoool  Sinnptoma  of  Inflanamation. — The  most  promi- 
nent local  synijiloms  were  known  cenluries  ago  to  the 
famous  Roman  Celsus,  who  stated  them  as  "  rubar.  taler  tutu 
tttmore  et  dolore  " — redness  and  heat  with  swelling  and  pain. 
As  set  forth  to-day.  the  local  symploms  arc — (l)heat:  (2) 
pain;  (3)  discoloration;  (4)  swelling;  and  (;)  disordered 
function. 

Utat  is  due  to  the  passage  of  an  increased  quantit>*  of 
blood  through  the  dama);cd  area  and  to  increased  cellular 

ivily.    Although  an  rnfLimcd  p;irt  may  l>c.  and  usually  i*. 

armcr  than  the  surrounding  |>arts,  its  temperature  is  never 
greater  than  the  tei«i>eratiire  i)f  the  blood.  Tliis  increase 
of  h«it  is  e.-'pccially  noticeable  when  we  contrast  the  feeling 
of  an  ann  affected  with  erysipelas  with  n  well  arm  :  the  dis- 
eased arm  feels  much  warmer,  but  still  its  temperature  is  not 
above  the  general  body-temperature.  The  extremities  in 
health,  as  is  well  known,  show  on  the  surface  a  temperature 
below  that  of  the  blood;  in  an  inllamcd  state  their  temper- 
ature may  nearly  equal  that  of  the  blood,  llcat  is  always 
present  in  inflammation. 

Pain  is  a  constant  and  a  conspicuous  symptom.  It  is  due 
to  St  retch  ing  of  or  pressure  upon  nerves  from  exudate;  to 
irritation  of  ner\*cs ;  or  to  inflammation  in  the  nerves  thcm- 
scrlves,  proilucinj;  cellul.ir  changes.  I'.iin  x-aries  in  degree 
and  in  chaructcr.  In  serous  membrimcs  it  \n.  acute  and 
'lancinating,  like  diigger-lhru.^ts;  in  connective  tissue  It  is 
acule  and  throbbing;  in  large  organs  it  is  dull  and  heavy; 
in  the  bone  it  is  gnawing  or  boring;  in  the  skin  it  is  itching 
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or  stini^ing;  in  the  urethra  it  is  scalding;  in  the  testicle  it  is 
sickening  or  nauseating ;  in  the  teeth  it  is  tlirobbing ;  ami  in 
or  under  tense  fascia  it  is  pulsatile.  Pain  laay  alter  its  char- 
acter. If  a  pain  becomes  markedly  throbbing,  it  ufien  iiK-itns 
suppuration.  I'ain  docs  not  aluays  occur  al  the  Kent  of 
trouble,  but  may  be  felt  at  some  distint  |winl.  This  is  known 
ua  "sympathetic"  pain,  ami  moans  nervoit.t  coinniiinication, 
trouble  with  a  ncrve-truak  referring  |>ain  to  the  peripheral 
distribution. 

Paiu  of  kifHilins  i.«  often  felt  in  the  right  •ihoulder.  This 
pain  at  the  point  r>f  the  shoulder  is  felt  also  in  g;ilt-!<tonos 
and  in  cancer  of  the  liver.  The  pain  arises  in  filaments  of 
the  pneumogastric  from  the  hepatic  plexus,  which  hlanients 
reach  tlic  spinal  accessory,  pain  being  expressed  in  the 
branches  of  the  spinal  accessory  which  supply  the  trapezius 
and  communicate  with  the  third  and  fourth  cervical  nerves.' 

Pain  of  foxalgia  is  often  felt  on  the  inside  of  the  knee, 
because  the  obturator  nerve,  which  sends  a  br^inch  to  the 
ligamcntum  teres,  sends  a  branch  to  the  interior  and  to  the 
inner  side  of  the  knee-joint. 

Inflammation  of  an  eye  with  increased  tension  causes 
brow>ache.  Inflammation  of  the  neck  of  the  bladder  causes 
pain  in  tlic  head  of  the  CK-nis.  Inflammation  of  a  tc^rticle 
caiiics  pain  in  the  groin.  Renal  calculus  causes  pain  in  and 
retraction  of  the  testicle,  with  pain  in  the  thigh. 

If  the  covering  of  an  organ  is  involved,  jwin  becomes 
more  violent ;  for  instance,  a  hepatitis  becomes  much  more 
painful  when  the  pcrihcpLitic  structures  are  attacked.  Inflam- 
mation witliDUt  pain  is  known  as  "  latent "  (as  the  inflamma- 
tion of  Peycr's  patches  in  typhoid).  The  sudden  dis;i[>[icar- 
ance  of  inflammatory  pain,  when  not  due  to  iipJait-s,  means 
gangrene.  The  characteristics  of  inflammatory  pain  arc  that 
it  comes  on  graduallv,  has  a  fixed  scat,  is  attended  Iiy  other 

'  tnl'IcKMt't  new  in  llillon'in  KriLjuJ  /Wn.a  liooli  cvoy  Mudcnl  ihuuM  (od. 
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inflammatory  symptoms,  and  is  iRcrea«ed  by  motion,  by 
pressure,  mid  by  lliv  haiigini;  down  of  the  pan.     If  there 
be  no  ten«lcme9:«  in  a  part,  the  source  of  tlic  pain  is  not 
loail  inflammation  ;  but  tenderness  mny  exi^l  wlicn  llit-nr  i« 
no  local  inflammation,  a<i  in  pain  rcfcnx-d  frum  a  distant  part. 
Pain  not  corresponding  to  an  vxact  nervous  distribution  is 
due  to  a  local  lesion.     If  pain  corresponds  exactly  to  parts 
supplied  by  a  certain  nerve,  the  cause  of  it  is  acting;  on  the 
nerve-trunk  or  on  its  roots.    If  the  cutaneous  sur£icc  is  I 
involve<l,  the  lightest  touch  causes  pain.     If  touching  the 
skin  produces  no  {^lin.  but  deep  pressure  does  produce  rt, 
the  deejier  structures  arc  the  source,     i'ain  in  muscle  and 
ligament  is  developed  by  motion :  in  muscle,  by  contnction, 
but  not  by  passive  movements  with   the  muscle  relaxed; 
in  ligament  pain  is  devel<'i»etl  by  active  or  passive  muve* 
mcnts.     ir,  for  example,  a  m^in  with  a  stifl"  neck  has  ]>aiii  on 
the  right  side  of  the  back  of  his  neck  on  vidunl.irily  turning 
his  Cicc  toward  the  left  shoulder,  but  is  without  ]iain  when 
his  face  is  turned  by  the  surgeon,  who,  conversely,  induces 
pain  by  turning  the  patient's  face  far  to  the  right,  this  con- 
dition indicates  the  trouble  to  be  muscular.     If,  however,  no 
pain  ^\%^zs  on  turning  the  face  to  the  right,  but  it  is  miinifest 
on  turning  the  face  actively  or  p;Lssively  to  the  left,  the  pain 
is  in  those  ligaments  which   ntritcli  when  the  tice  is  turned 
to  the  left  {A.  I'earce  Could). 

The  pain  of  colic  diflers  from  that  of  inflammation.  It  is 
fiudden  in  onset,  intermits  and  recurs  m  parox>'sms,  and  is 
relieved  by  pressure.  The  pain  of  inflammation  is  gradual 
in  onset,  is  continuous,  and  is  made  worse  hy  pressurv.  The 
pain  of  neuralgia  is  very  paroxysmal,  comes  su<ldcnly.  darts 
through  r<rcognixed  ncrve-.ireas,  la,iis  some  hours,  and  is  apt 
to  recur  at  a  certain  hour,  It  presents  no  general  tenderness, 
as  does  inflammation,  but  wc  may  find  wveral  poinU  which 
are  acutely  sensitive  to  pressure  (Vallcix'a  fn»Hls  duulourtux). 
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Patn  it  of  t;rv.it  valuo  ljy  calling  attention  tn  parts  di-sci-scd, 
or  is  of  givat  evil  by  ruckini^  Ilic  organism  and  even  causing 
death.  If  p»in  cominiics,  it  bcciMiius  in  itself  formidable :  it 
prevents  sleep,  it  destroys  appetite,  and  it  disorders  the  mind, 
and  one  of  the  sui^eon's  highest  duties  is  to  relieve  tt.  The 
expression  of  physical  jain  is  one  of  heaviness,  a  fulness 
about  the  eyes  and  dropping  of  the  angles  of  the  moutli, 
added  to  appearances  due  to  an3:mia.  tremor,  etc. 

Disc^urattoH  arises  from  determination  of  blood  to  the 
I»iTt;  bcnce  the  more  vascular  tltc  tissue  the  greater  the 
iliscolonttion.  A  n(m-vj>cul.-ir  tiitsuc  presents  no  di.tcolora- 
ti<Ki,  though  we  find  it  adjacent  in  the  zone  of  blood-veitsvis 
which  bring  the  bssuc  nutriment.  Discoloration  is  most 
intense  at  the  focus  or  centre  of  inflmimutory  action.  Dis- 
coloration varies  in  tint  and  in  character  according  tu  the 
tissue  implicated  and  to  the  nature  of  the  inflammation,  aiid 
it  may  be  circumscribed  or  difliise.  Arborescent  redness 
means  a  distnbution  in  dendritic  lines.  Linear  discoloration 
runs  in  straight  lines,  as  in  phlebitis.  Punctiform  discolora- 
tion occurs  in  points,  and  means  vascular  rupture.  Macu- 
liform  redness  means  resembling  an  ccchymosis  or  blotch. 

lnfl;immation  of  the  throat  and  skin  produces  scarlet  dis- 
coloration ;  in  flam  mat  ion  of  the  sclerotic  and  6brous  coats 
of  muscles  prixluces  lilac  or  bluish  discoloration  :  infl.tmnu- 
tion  of  the  iris  pmduces  brick-dust,  grayish,  or  brown  dis- 
coloration :  erysipelas  causes  a  yellowish-retl  discoloration ; 
secondarv- syphilis  causes  a  eo{iper-h»cd  discoloration;  .ind 
tonsillitis  causes  a  livid  discoloTati(Mi.  A  scrofulous  ulcer  is 
of  a  purple  color  on  the  «dgc.  Gangrene  is  shown  by  a 
btacic  discoloration. 

Redness  as  a  sign  of  inflammation  must  be  permanent 
and  joined  with  other  symptoms,  Ketlness  due  to  inflani< 
mation  disappears  on  pressure,  but  returns  as  soon  as  the 
pressure  is  removed.     If  redness  is  due  tu  staining  of  the 
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surface,  pigmentation,  or  cxtravasntion,  pressure  will  not 
blanch  the  spot.  If  on  talking  off  pri-,-iMirc-  thu  redness  of 
inflammation  raj)idly  return-t,  the  circulation  is  active;  if,  on 
the  c<intr;iry.  it  very  slowly  reappears,  the  circulation  is  very 
.sluggish  and  gant^rcm:  may  occur. 

Swilling  K\T  tumefarium  arises  in  small  part  from  vascular 
dintonlion,  but  chiefly  from  cffufion  and  celt-multiplication. 
The  more  loose  cellular  material  a  part  contains,  the  more  it 
swells;  hoicc  the  eyclidii,  scrotum,  vulva,  tonsils,  glottti, 
and  conjunctiva  swell  very  lately  when  inflamed.  A  swell* 
ing  may  be  soft  or  a:dematous,  due  to  scrou.4  cfrusion.  or  it 
may  be  hard  and  clastic,  due  to  embryonic  tissue.  Swelling 
niiiy  do  good  by  unloading  the  ve.s.sels  and  acting  like  » 
bhster  or  local  bleeding,  or  it  may  do  great  harm  by  press- 
ing upon  the  vessels  and  cutting  ofT  the  blood'supply. 
Swelling  of  tlie  conjunctiva,  or  chemosis.  may  cause  slough- 
ing of  the  cornea,  and  swelling  of  the  prepuce  can  cause 
gangrene.  A  swellioi^  may  do  harm  by  obstruction,  as  in 
(edema  of  the  glottis,  or  by  compression,  as  of  the  urethra, 
by  the  swelling  of  the  perineum. 

DisortUrdl  function  is  always  present  in  inflammation. 
It  niay  be  manifested  by  incnasdi  h-ndenuss  or  sensibiltt>-, 
A  Might  touch,  it  may  be,  producing  torturing  pain.  Paits 
almost  or  entirely  destitute  of  feeling  when  healthy  (.as  ten- 
dons, ligiiments,  and  bones)  t>ecome  highly  sensitive  when 
inflamed.  In  incnastd  irritahiUty  in  dy.ientcry  the  colon 
constantly  contracts  and  ex]K'ls  its  conIcnl^:  the  .stomach 
docs  likewise  in  gastritis;  and  the  bladdi;r  also  in  cystitis. 
Spasmodic  twitching  of  the  eyelids  occurs  in  conjunctivitis, 
and  twitching  of  the  muscles  in  fracture  and  after  amputation. 

Imfiairnunt  of  S/Hcial  /■unrtioH.~ln  inflammations  of  the 
eye  objects  cannot  be  looked  at,  the  lids  closing  spasmodi- 
cally :  even  a  little  light  causes  great  pain  and  lachr>'mation 
(photophobia).     In  infUmi)iation.s  of  the  ear  noises  cause 
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suflTcrinj;.  and  even  in  (\a\<zt  the  patient  has  subjective 

jiiEzing  and  roaring  sounds  in  his  ears  (tinnitus  .mriuin). 

I  In  cor>-za  the  sense  of  smell,  iind  in  glossitis  the  sense  of 

taste,  is  lost;  and  in  dermatitis  the  sense  of  touch,  and  in 

laryngitis  the  voice,  may  be  lost.     In  inflammation  of  the 

brain  tlic  mind  is  lost;  in  arthritis  the  joints  can  scarcely 

I  if  at  all  be  used ;  and  in  myasitis  to  employ  the  muscles  is 

difficult  and  jtainful. 

Derangement  </  SecretioHS. — In  dermatitis  tlie  sweat  is  not 
thn>wn  off;  in  hepatitis  bile  is  not  secreted;  and  in  nephritis 
urine  is  not  properly  removed.  The  secretions  may  undergo 
impott^inl  changes  of  composition.  I'neunionia  cau.se.s  rusty 
sputum,  and  dysentery  causes  bloody  mucus  (Gross). 

Dcrnn^emettl  ^  Absorbents. — In  the  height  of  un  inflam- 
mation the  absorbenLs  are  blocked  and  clo^^gcd  by  coagulablc 
lymph,  and  thej-  ctnnot  perform  their  offices. 

Oomttiiutional  symptoms  of  inflammation  may  bo  ah- 
sent,  and  ollen  are  in  moderate  or  hinited  inflamnulion^,  but 
in  severe  extensive  or  infective  iiiflammaliomt  we  get  the 
compound  symptom  fever.  This  is  known  as  symptomatic, 
syminathctic.  or  inflammatory'  fever,  anti  it  arises  in  non- 
.leptic  cases  from  the  absorption  of  pyogcnous  exudate. 
In  inflammation  with  fever  the  proportion  of  fibrin  in  the 
blood  rises  from  4  in  looo  to  at  least  8  in  1000.  The  fibrin 
ferment  is  contained  in  the  white  corpuscles:  it  is  liberated 
as  the  corpuscles  break  up  in  the  exudate,  and,  acting  on 
the  liquor  sanguinis,  forms  fibrin.  Inflammatory  blood  con- 
lajns  an  increased  amount  ofatbtimcii  and  salts.  If  a  person 
with  mflammator>-  fever  is  bled,  the  blood  coagulates  rapidly, 
the  clot  sinks,  and  there  is  found  on  the  surface  a  cup-shapcdj 
coat,  made  up  of  liquor  sanguinis  and  white  cells,  known  asi 
the  "  buffy  coat." 

Treatment  of  Inflammation. — In  treating  an  infl;immn< 
lion  llicrc  mu.1.1  firvt  be  removed  the  exciting  caus<.-.     If  this 
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is  from  a  splinter  in  the  part,  it  must  be  taken  out;  if  from 
a  forcij^ii  boJy  in  tile  eye.  it  must  be  removed;  if  urine  is 
oxtravasatcil,  ojii^n  and  drain ;  take  ofT pressure  from  a  com; 
ami  pull  out  an  ingrown  nail.  After  removing  the  cause, 
cmkavor  to  bring  about  a  cure  by  local  and  constitutional 
trLMl;in.-iit. 

Local  Treatment  of  Inflammation. — It  must  be  remem- 
bLiijii  tliat  tin:  division  of  inflammation  into  stages  is  natural, 
ami  not  ariiricia!,  and  that  a  remedy  which  does  good  in  one 
sia^c  may  do  liarm  in  another.  Certain  agents  are  suited 
Id  all  st,i;;is  nf  an  inflammation,  namely,  rest  and  elevation. 

K:it  is  iif  infinitu  importance,  and  is  always  indicated  in 
iiill.imiii.itiiin.  Il.i  prii)ci])ics  were  first  thoroughly  studied 
by  liiUnn.'  The  means  of  securing  rest  differ  with  the 
slriiiluiL'  or  tlic  orsjaii  di.seased,  but  when  rest  is  used,  do 
n^i  rni]>luy  it  ton  li>n;j;.  In  C(rf^ra/co«f«jj/c»«  rest  must  be 
.-.iciirid  i>y  i|uiit,  by  darkness,  by  the  avoidance  of  stimu- 
lanl-i  an<i  meat,  by  tin:  ap|)lication  of  ice  to  the  head,  and 
liy  tin:  iim;  nf  |)iiri;ativvs  tu  prevent  reflex  disturbance  and 
Uie  ciroulatioii  of  priisi^ns  in  the  blood.  In  inflamed  jointi 
re--l  mu--t  be  nbl. lined  by  proper  position  coupled  with  splints, 
plaster,  nr  e.\tensiiin.  .   . 

Mu-cLilar  relix.Uion  i-^  a  valuable  form  of  rest.  In  pleurisy 
p.utial  rest  e.m  be  siiiiied  by  strapping  the  aflTected  side  or 
by  \\.<\\\'^  a  b;indaL;e  cir  a  l)inder  tci  limit  respiratory  move- 
ments. In  /niiliiiLS  Nature  prucures  rest  by  a  splint — the 
iit//its — and  the  surt,'eon  procures  rest  by  splints,  immovable 
dressiiiMs,  tir  extension.  In  fractures  of  the  ribs,  strap  the 
chest  on  the  injureil  side.  In  caiuer  of  I  he  rectum  a  colos- 
tomy secures  rest  for  ihc  damageil  bowel.  In  enteritis  opium 
gives  rest  to  the  bowel  by  stopping  peristalsis.  In  eystitis 
rest  is  obtained  by  opium  and  belladonna,  which  paralyze 
the  muscular   fibres   of  the   bladder.     A    cystotomy  allows 
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complete  rest  by  permitting  tht-  bladder  to  suspend  its 
function  as  a  reservoir  of  urine.  In  ftiun/  ^a/fu/us  rest  is 
obtained  by  cutting  or  crusliing  the  stoiic.  In  infiamed 
mucam  mtmhrants  rest  is  secured  ^froni  the  conuct  of  irri- 
tants) by  touching  tiieni  with  silver  nitrate,  which  forms 
A  protective  coat  of  coagulated  albumen.  Opening  an 
ahmss  gives  its  waits  rest  from  tension.  In  infiammaliom 
of  Iht  tyt  lighi  should  be  excluded.  In  aneurism  \\\c  o}>era- 
tion  cuts  off  the  blood-current  and  gives  rest.  In  lurnia 
the  operation  gives  rest  from  pressure.  Instances  of  the 
roclhod^  of  using  rest  could  indefinitely  be  multiplied. 

tUci'Mwu  partly  restores  circuLttory  equilibrium.  A  felon 
U  leas  painful  when  the  hand  is  held  up  in  a  sling  than  when 
it  is  dependent.  A  lan^tsth'f  h<iuia<ki  is  worse  durinj;  re- 
cumlK-ncy.  A  gfuty  infiammation  in  the  great  t<ie  is  more 
painful  with  the  foot  lowcretl  llum  with  it  raiNed.  A  toxHk' 
aehf  bcconirs  worse  on  lying  down. 

Rtlaxalian  '\%  m  reality  a  form  of  rest,  and  consists  in 
placini;  the  part  in  an  easy  position.  In  synffvilis  of  the 
knee  semiflexion  of  the  knee-joint  lessens  the  pain.  In 
musfulur  infiammatioHS  relaxation  relieves  the  pain. 

Certain  .igents  are  suited  to  the  stage  of  vascular  engoi^e- 
mcnt,  increased  arterial  tension,  and  beginning  effusion. 
Tiiesc  agtntsarc — (i)  local  bleeding  or  depiction;  (2)  cutting 
ofT  the  blood-supply  ;  and  {3)  cold. 

luKai  bleediug  or  tli-pUtioH  is  the  abstraction  of  blood  from 
the  inflamed  area.  Tliis  abstraction  relieves  circulatorj'  re- 
tanbtion  and  cau.ncs  [he  hlood  lo  move  rapidly  onw;ird; 
the  corpuscles  clinging  to  the  vessel-wal[»  are  washed  away, 
the  capillaries  shrink  to  their  n:itura)  size,  and  the  eMuIale 
is  absorbed.  In  other  words,  local  blood-letting  incre;i»es 
the  T^tc  of  the  circulation,  though  not  its  force. 

The  methoils  iif  hUeiHag  loeally  are— (a)  puncture:  (3) 
scarification;  (r)  leeching;  and  \4)  cupping. 
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IhiHclitre  is  rccoiiiiiicndcd  in  inflammation,  not  only 
bccauHc  it  abstracts  btuod  locally,  liut  also  because  it  ffvv^ 
an  exit  to  dTusioii  uikIlt  libruut  niembnmcs.  Et  is  very  usc- 
fiil  in  fcli<.-v>n{;  tension,  at  in  vpiJxlyniitis.  It  is  perlbrnicil 
witli  a  tenotome  and  with  aseptic  precautions.  If  punctures 
are  made  in  numerous  place:^,  llie  procedure  is  termed 
"  multiplf  puncture."  This  is  very  useful  when  applied  to 
the  tnHamcd  .irca  around  a  leg-ulcer. 

Scitrifiailiaa  or  Incishn. — By  means  of  scarification  we 
bleed  locally,  evacuate  exud^ites,  and  relieve  tension.  We 
niiiy  make  one  cut  or  many  cuts,  which  may  be  deep  or 
may  not  even  go  entirely  through  the  skin,  according  lo 
circumtitanceK.  Multiple  incision  is  applied  to  inflamed 
ulcers,  ulcers  in  danger  of  g;ingrenc,  and  almost  any  con- 
dition  of.great  tension. 

LfffhiHg. — Leeches  must  not  be  applied  to  a  region  plen- 
tifidly  endowed  wilh  loose  cellular  lUsue,  as  greiH  swelling 
and  discoloration  are  sure  to  ensue.  These  regions  are  the 
prepuce,  labia  majora,  scrotum. and  eyelids.  Leeches  should 
never  be  applied  to  the  f.ice  (because  of  the  scar),  near 
specific  scars  or  inl];imm.ition^,  nor  over  a  superficial  artery, 
a  vein,  or  a  nerve.  A  leech  is  best  applied  at  the  periphery 
of  an  inflamnution  or  between  an  inflammation  and  the 
heart.  To  leech  ai  the  inflammatory  focus  only  aggravates 
the  ci-se.  Befure  applying  leeches,  wash  the  part  and  shave 
it  if  hair)'.  If  the  leeches  will  not  bite,  smear  the  part  with 
milk  or  with  a  little  blood.  In  using  a  leech,  place  it  on 
the  skin  under  a  glass  tube  or  an  inverted  wine-glass.  Never 
pull  off  a  leech :  let  it  drop  off;  and  if  it  refuses  to  do  so, 
sprinkle  it  with  salt.  After  removing  a  leech,  employ  warm 
fomentations  if  continued  bleeding  is  desired.  Sometimes 
the  bleeding  persists,  but  this  may  be  anvsted  by  styptic 
cotton  and  pressure.  Leeching  leaves  pcniwncnl  tri-ingular 
scars.'   The  Swedish  leech,  which  is  preferred  to  the  Anieri- 
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can,  draws  from  four  to  »ix  draclimit.  Leeching  lias  both  a 
constitutional  and  a  local  crlccL  It  is  now  used  compara- 
tivc-ly  tardy,  but  it  »*  of  value  over  the  spermatic  cord  in 
epididymitis,  and  on  the  tempte  in  ocular  inflammation. 
Occasionally  the  neck  of  thr  womb  is  leeched  by  holding 
the  leech  against  rt  in  a  test<tube. 

Capping^:  Wet  Cups. — In  wet  cupping,  apply  a  cup  for 
a  moment,  remove  and  incise  or  puncture,  and  apply  it 
again  to  draw  the  requisite  amount  of  blood.  Karon  Eleur- 
teloup  devised  ^n  instrument  (Fig.  t8)  m  which  the  incision 
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tnftde  by  a  scartftcr.    The  blood  is  drawn  by  a  pump,  the 
tube  being  placed  upon  the  cut  area  and  the  witlidrawal 

I  of  the  piston  creating  a  vacuum.  Tlii^  instrument  is  known 
as  the  "  aitilicial  leech."  Wet  ciipf)ing  \\  of  value  in  pneu- 
monia, pkurisy.  pcncArdiliv  ami  nephritis 
C'utttHf:  off  tkt  lil^kl-suppiy. — Onderdonk  of  New  York 
in  1813  recommended  ligation  of  the  main  artery  of  a  limb 
for  the  cure  of  inflammation  in  important  structures  which 
it  supplied.  This  procedure  was  warmly  advocated  by 
Campbell  of  Georgia  for  the  treatment  of  gunshot  wounds 
of  joints.  This  plan  of  treatment  is  now  not  to  be  considered 
for  a  moment ;  antisepsis  furnishes  us  with  a  safer  and  more 
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cc-rtjuii  |)l;ti).     Vanzctti  of  Padua  advocitcs  tligitnl  pressoK 
to  cut  ufT  the  blooti-NuppIy  to  an  inilamcd  pail. 

Coid  is  a  very  powerful  and  an  extremely  useful  agent 
II  conslrin^cs  the  vcii^ls,  prevents  migration  of  corpuscles, 
&von  the  abMjrplion  of  exudate,  retards  cell-proUfemtion, 
and  rcitevex  (inin,  swelling,  and  tension.  Cold  must  not  be 
applied  to  the  old  or  to  tiie  feeble,  as  it  nuy  induce  gan- 
grene. It  is  harmful  In  iulvanccd  inllutiinuaiuns  or  severe 
congestions  (as  strangulated  her* 
nia).  There  are  two  foniis  of  cold, 
the  dry  aiid  the  wet. 

Wit  Cold. — To  apply  the  w-cl 
cold,  the  part  is  wrapped  in  wet 
linen  or  muslin  and  laid  upon  a 
rubber  sheet  foldeil  like  a  trough 
and  emptying  into  a  bucket.    A 


Flc  10,— 6ii>hiinlK*IMncll}, 


vessel  filled  with  cold  water  is  placed  upon  a  higher  levd 
tlun  thf  bed.  A  wel  Iamp*wick  is  now  taken,  one  end  is 
inserted   into  the  water  ol    the  vessel,  and  llie  other  end 
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liid  u|Kin  the  part.  Capillary  action  and  gravity  combine 
to  Iceep  thv  [»rt  oawA  (Kig.  19).  Ordinar}'  water  or  iced 
water  c:in  be  used.  If  tlie  water  be  too  warm,  it  ciin  be 
reduced  to  ^out  45°  F.  by  adding  1  part  of  alcohol  to  every 

4  parta  of  water    A  mixture  of  j  parts  of  nitrate  ot'  potash, 

5  parts  of  chloride  of  ,'immonium,  and  16  jKirt^  of  water 
produces  great  cold.  If  we  use  wet  cold  upon  an  open 
wound,  the  fluid  xhouM  he  antiseptic.  Wet  cohl  is  now  not 
often  u.sed  to  irrigate.  It  is  ajiplicd  in  severe  conjunctivitis 
by  means  of  clothe  soaked  in  icc-waler  and  frequently  changed. 
Rvaporatmg  lotions  owe  a  portion  of  tlteir  efficacy  to  Uic 
cold  tlie>'  indur*. 

Dry  coitt  is  applied  by  means  of  a  rubber  bag  or  a  blad- 
der filled  with  ground  or  finely-cracked  ice,  several  folds  of 
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flannel  being  first  laid  over  tbc  jnit.    A  part  can  be  encircled 

with  a  nibher  tube  tlirongli  which  icc-walcr  is  made  to  flow 

["(Fig.  20).     Leiter's   tubes,  which   are    made   to  fit  various 
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regioittt  iin<l  which  carry  a  stream  of  cold  water,  can  also  be 
used.  An  ice-bag,  if  iipplied  at  onct:.  is  Llic  best  treatment 
for  a  strained  joint.  Ice-bags  are  very  useful  in  acute 
myelitis,  meningitis,  joint-inflammations  epididymitis,  and 
other  acute  intiamniations  in  tiie  early  static. 

Certain  a^ctit^  arc  suited  to  the  stage  of  fulIy-dcvelopcd 
inQammation.  when  wc  havx;  a  grc.it  deal  of  swelling  due  to 
efTusion  and  cell-prolireratton.  i'hc  indication  in  this  stage 
is  to  abate  swelling  by  promoting  absorption.  This  is 
accompli.shed  by  (l)  compression  ;  {3)the  local  uscof  astrin- 
gents and  Horbefacicnts ;  (3)  the  douclic;  (4)  maASOgc;  and 
(5)  intermittent  heat. 

Compression  is  the  agent  especially  used  in  fulIy-dcvclopcd 
and  in  chronic  inflammation,  but  it  will  do  good  as  well  in 
the  first  stage.  Compression  is  of  great  usefulness:  it  sup- 
ports the  ve.sselK  and  causes  them  to  drink  up  effusion,  and 
strongly  routes  the  absorbents,  'lliis  agent  is  valuable  in 
nto.st  external  intl-immationt  with  much  swelling.  In  ery> 
siiKlas  of  an  exlremity.  besides  the  use  of  elevation  and 
drugs,  bandage  the  extremity  from  the  jwriphery  to  the 
body.  In  ulcers,  especially  those  with  hard  and  blue  edges, 
use  the  Martin  clastic  bandage  or  strap  with  plaster.  In 
chronic  inflammation  of  a  joint  daslic  compression  is  of 
great  value.  In  epididymitis,  after  the  acute  stage,  strap  the 
testicle  with  adhesive  plaster.  In  lymphadenitis  use  com- 
pression by  a  weight  or  by  a  bandage.  In  fractures  com- 
pression not  only  anttgonixcs  spasm,  but  also  combats  the 
swelling  and  jtain  of  inflammation.  Compression  must  be 
judtciou?«:  it  must  never  be  too  hard,  and  it  must  not  be 
applied  to  a  limb  without  incluiiinti  the  extremity  of  it  (never, 
for  instance,  strongly  compress  the  elbow  without  including 
the  hand,  nor  the  pahn  without  bandaging  the  fingers). 

Aslringenh  ami  SorfK/itficnh :  Sulutions  of  Acetate  of 
£rW.— Ammonium  chloride  was  formerly  employed  in  the 
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rtmi(;lh  of  ^j  to  2  qttnrts  of  water,  but  if  loag  used  il  pro* 
iiucc¥  ]>u»tulcK  anti  thus  causes  imtatiun  and  pain.  A  solu- 
Iioi>  of  the  3ccl3te  of  IcatI  is  astringent  and  sorbcfaciL-nt ; 
it  promotes  the  contraction  of  distended  vessels,  accclirates 
the  blood -current,  and  urges  the  absorbents  to  increased 
activity.  This  ai^cnt,  in  practice,  is  usually  mixed  with  laudi- 
nutn.  as  follow*::  Laudanum,  f^j;  liquor  plumbi  subacctatis. 
fSj;  aqtta:,  Oj  This  solution,  spoken  of  as  lead-water  and 
laudanum,  is  extensively  used  and  is  very  soothing.  It  can 
be  employed  cold,  the  evaporation  which  it  undciyocs  cool- 
ing the  part.  It  is  best  applied  by  soaking  a  double  layer 
of  flannel  in  the  lead-water,  laying  it  on  the  affected  pari, 
and  by  means  of  a  sponge  squeezing  more  of  the  lotion  upon 
it  from  time  to  time.  If  it  is  desired  to  have  it  vei^-  cold, 
an  ice-bag  can  be  placed  upon  the  soaked  flannel.  Ixad- 
water  and  laudanum  may  be  used  warm,  the  flannel  being 
covered  with  oiled  silk  or  waxed  paper.  If  it  is  desired 
hot  (veritably  a  poultice),  lay  upon  the  flannel  a  hot-water 
bag.     Lead-water  is  not  used   in  treating  open  wounds. 

TtHClun  of  iodint  acfi  like  lead  acetate.  It  must  not  be 
uxed  pure,  but  diluted  for  adults  with  an  equal  part  of  alco- 
hol, and  for  children  with  j  parts  of  alcohol.  In  using 
iodine,  jnint  it  on  with  a  camd's-hair  brush  and  fan  it  dry. 
applying  one  or  more  coats.  Tlic  repeated  application  of 
iodine  to  the  skin  <!i  of  great  benefit  in  inflammation  of  the 
gland.t,  muscles,  tendons,  joints,  and  about  ulcers  and  peri- 
osteal •(tructurct ;  it  is  a|>t,  aflcr  a  time,  to  vesicate,  and  must 
not  be  used  in  treating  open  wound^t. 

NitraU  of  sUvtr  is  a  non-irritating  astringent  of  great 
value  in  inflammation  of  mucous  membnine.-'.  It  formi  a 
protective  coat  of  coagulated  albumen,  and  is  much  used 
ia  treating  the  throat,  mouth,  and  genit:il  organs. 

/.Iithyvi  is  a  drug  of  wonderful  efliciicy  in  reducing  in- 
fl.immatory  swelling.     It  is  usually  employed  in  ointments 
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of  a  trtrengtii  of  from  25  to  50  per  cent  It  is  best  exhibited 
witli  lanolin.  In  acute  rlicumatistn  it  can  be  rubbed  upon 
the  joints,  :)m}  in  lymphatie  enlargements  it  is  of  great  value. 
In  chiklr<.'n  a  35  per  cent.,  and  in  adults  a  jo  per  cent.,  oint- 
ment t»  well  rubbed  in  twice  a  day.  In  inflammatory  skin 
disease,  synovitis,  tliecitiit.  frost-bite,  bubo,  chilbLiin,  and  in 
many  otlior  condition.'i  il  is  indicated.  The  odor  of  ichth>'ol 
is  highly  disayreeaMe,  and  when  ordered  for  a  refined  [>er<on 
it  had  better  be  deodorized.  For  lhi.»  pur^io-se  Hare  a-tcs  oil 
of  cttronella.  Ttlxx  to  %)  of  ointment. 

Mtnuriali. — Blue  oinlim-nt.  iiure  or  diluted  to  various 
stfxrngths,  is  valuable  to  a  high  degree.  Il  is  spread  upon 
lint  .ind  kept  .ipplicd  over  infl.imcd  joints,  gland-s,  tendons, 
etc.  Blue  ointment  ia  strongly  irritant,  and  will  soon  blister 
or  excoriate  a  tender  skin.  It  is  very  beneficial  in  perios- 
titis, and  i«  employed  Lirgely  in  chronic  inflammations. 

The  dauehf  consists  of  a  strcMi)  of  water  falling  upon 
a  part  from  a  height.  The  water  may  be  poured  from  a 
receptacle  or  m.-iy  nm  through  a  tube.  ,iml  may  either  be 
hot  or  be  cold.  .■MtL-rniUiiig  hot  anil  cold  slrcams  are  ver>' 
popular  in  chronic  inflammations  of  joints  and  tendons,  and 
they  constitute  the  "Sctrtch  douche."  In  3  strain  of  the 
knee,  for  instance,  wlicrc,  alter  a  time,  thickening  has  oc- 
curred, pour  upon  the  part  daily,  from  a  height,  first  a 
pitcherful  of  very  hot  water,  then  a  pitcherful  of  xnry  cold 
water;  llien  use  friction  with  a  hand  greased  with  cosmolinc: 
Tile  douche  acU  by  restoring  vascular  tone  and  by  promot- 
ing the  action  of  the  absorbents.  Hot  vaginal  douches  arc 
lar^ly  employed  in  pelvic   inflammations. 

Intermittent  heat  finds  an  example  in  the  use  of  very  hot 
water  in  a  strained  and  badly-swollen  ankle  by  plunging 
the  foot  in  a  bucket  of  hot  w.iter  several  times  a  day. 

Mass(iff€  is  a  procedure  not  frequently  enough  employed. 
It  is  powerful   lor  good   in  chronic   inflammations  ,-it  the 
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zuqA  wlicrc  rest  is  nlundonctj,     It  acts  by  promotinf*  tlie 

tmovcmailt  of  ii>uuc-nuitts  (Mond,  lytnph,  and  an-olar  fluid), 

stiniuUiting  tlic  iil)S(>rt>Li)ts,  str(.-n];tli<;nini:  local  ncrv'ou<>  con- 

ItoU  anil  thus  improving  nutrition.    Passive  motion  in  joints 

acts  as  mas.'uigc. 

Htal. — C<:rtain  agents  are  indicated  when  suppuration  is 

ircatcncti,  tlicsc  agentt  being  the  vanous  forms  of  he«t. 

Heat  increases  the  mobility  of  the  whrtc  corpuscles,  incn:a.s 

dctr  migration,  relieves  stasis  and  thus  tension,  promotesJ 

isue-changc  and  microbic  action,  and  favors  suppuration. I 

.'ontinuous  heat  may  be  used  earlier  in  an  inflmim,-ition.  .is 

the  first  stage  of  a  pneumonia,  but  it  is  &o  iLsed  only  in  a 

-seated  trouble,  and  acts  punly  at  a  revulsive,  dilating 

the  superficial  vessels  and  helping  to  empty  t)ie  deeper  ones. 

k'X\x  forms  of  heal  are — (i)  fomentations;  (i)  poultices; 
)  water-bath ;  and  (4)  dry  heat. 
Fi'miHfalifHS. — A  fomentation  is  (he  applicitionof  a  liquid 
I  the  surface  of  the  body  on  sponges  or  other  nialerial. 
o  apply  a  foment-ilion,  wring  out  a  piece  of  f1;inncl  in  hot 
water,  lay  it  u\ion  the  part,  and  cover  it  with  oiletl  silk 
or  with  waxed  iwijcr,  changing  it  as  .sonn  as  it  begiiK  to 
cool.  The  Aanne)  which  is  dip|>ed  into  ihe  hot  liquid  is 
known  as  a  "stupe."  Tlie  turpentine  stupe  is  made  by 
^fcrringing  out  the  Ranncl  as  ;ibovc  .ind  then  putting  upon  it 
^■Trom  10  to  20  drops  of  turpentine.  Instead  of  fomenting 
the  part,  steam  nwiy  be  thrown  Ufion  it.  Fomentations  arc 
iscd  chiefly  for  the  reflex  influence  over  deep  congestions 
>r  infl-immations.  The  liquid  of  a  fomentation  may,  if 
ir*trcd,  contain  corrosive  sublimate,  carbolic  acid,  or  other 


PouttUt  or  Cataplasm. — A  poultice  is  a  soft  mushy  mass 
bp|)1ied  to  a  part  to  bring  heat  and  moisture  to  bear  upon 
Poultices   arc  preferably  made  of  ground   flaxseed  or 
slippcry-clm  bark,  but  they  can  be  made  of  arrowroot. 
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Starch,  bread  and  milk.  potAto«.  tumipR,  etc.  To  nirfkc  a 
flaxsevd  ]K>ulticc.  HCilU  a.  spoon  and  a  tin  ba.tin,  put  Uk 
flaxseed  into  the  dry  hot  basin,  and  pour  upon  it  boiling 
water  in  sufficient  quiintity  to  form  a  thick  paste.  The 
proper  consistence  is  found  when  the  mass  uouiil  stick  to, 
if  it  were  thrown  against,  a  wall.  It  is  now  spread  upon 
a  piece  of  niu^hn  to  the  thickness  of  a  quarter  of  an  it»ch. 
and  covered  wjtli  a  bit  of  gauze  or  mosquito-net  to  prevent 
its  adhesion  to  the  skin.  Flaxseed  rctatnN  tieat  a  long  time. 
and  it  needs  to  be  changed  only  every  five  or  six  )iour«. 
The  ]x>ultice  should  be  covi.Ted  outside  with  oiled  silk  or 
with  waxed  paper.  Spongiopiline  is  a  i;ood  substitute  poul- 
ticc.  Lint  soaked  with  hot  water  and  covered  with  socne 
impcmicable  material  does  very  well.  The  fermented  poul- 
tice, which  was  once  popular  for  gangrenous  ulcers,  was 
made  by  sprinkling  yeast  upon  an  ordinary  cataplasm.  The 
charcoal  poultice  is  made  by  stirring  charcoal  into  the  usual 
poultice  mass.  A  poultice  containing  opium  is  known  as 
a  "sedative,"  About  gr.  ij  of  opium  to  the  ounce  of  poul- 
tice mass  rclic%'es  pain.  An  antisi-piic  poultice  is  made  by 
pattly  wringing  out  gauze  in  a  hot  solution  of  corrosive  sub* 
limatc  (l  :  looo),  covering  it  with  oiled  silk,  and  placing  a 
hot-water  bag  upon  it  to  inaint<iin  the  heat.  Poultices  must 
not  be  kept  on  too  long,  as  they  will  then  vesicate,  especially 
in  adyn.-imtc  condition.^.  If  a  poultice  is  found  to  be  vesicat- 
ing, sprinkle  it  with  powdered  oxide  of  zinc.  A  wound 
should  never  be  ptiiihiced  except  by  the  antiseptic  method. 

WalfT-hatk. — The  continuou-i  hot  bath  is  now  rarely  cm- 
ployed  except  in  cases  of  phagedena,  when  it  ol^en  proves 
curtitive.  The  water  should  in  these  cases  contain  bichloride 
of  mercurj'. 

Dry  hem  is  applied  by  a  metallic  object  dipped  in  hoi 
water  and  laid  upon  the  part;  by  I^iter's  tubes,  through 
which  hut  water  lluw^;   or  by  the  hot-water  bag. 
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frritants  and  CouHlcr-ifritants  in  InflamuuUiim. — IrrUants 
use  an  incre;uictl  .iu|ij>!y  of  bluixl  lo  ilio  purl  wlicn:-  llu-y 
applied;  iit  other  words,  th<:y  Arc  u»v<J  for  their  local 
eflects.  CottntfT'trrilaMs  are  used  to  affect  by  reflex  influence 
5omc  distant  part.  In  chronic  indamnuition  irnt;int<i  ni.iy 
do  good  by  promoting  the  blood-supply,  thus  bvoring  the 
rcnio\'al  of  exudates  (hnimcnts  in  rheumatism  and  synovitis, 
and  nitrate  of  silver  in  ulcers).  Counter-irritants  arc  power- 
ful |)ain  relievers  when  used  over  an  inflamed  part;  they 
bring  blood  to  the  surface  and  cause  an.'cmia  of  intcrn:il 
parts,  the  site  and  area  of  .nnxniia  dejicnding  on  the  site,  the 
area,  and  the  dunitioii  of  the  surface  irritation,  To  strongly 
counter- irritate  too  near  an  inllanimalion  is  harmful  inslciid 
of  beneficial.  (Do  not  blister  for  pericarditis  directly  over 
the  pericardium. — Hriinton).  Counter-irritants  not  only  re- 
lieve pain  ;ind  congestion  in  the  earlier  stages  of  inflanima- 
tion.  but  they  also  promote  absorption  of  exudate  in  the 
later  stages.  This  is  seen  in  blistering  old  thickened  ulcers, 
and  to  painting  the  chest  willi  iodine  to  relieve  pleuritic 
effusion.  I'Victions,  besides  their  prc^ure-enccl*,  act  as 
countcr-irri tints.     I'lictions    may  relieve  skin-iKtin.  and  are 

sociatcd  witli  stimulating  liniments  in  stifT  joints. 

There  13  no  more  eflicient  metliod  of  relieving  pleural 
eflusion  than  by  a  succession  of  blister*.  They  are  used  in 
inflamed  joints,  pericarditi-s,  pneumonic  consul i<lation  of  the 
lung,  acute  and  chronic  rheuniiilism,  etc.,  and  back  of  the 
ears  or  at   tlie   nape  of  the   neck   in  congestive  coma   or 

leningitis.  A  blister  can  be  obtained  in  a  few  minutes  by 
king  a  bit  of  lint  in  chloroform,  and,  after  applying  it  lo 

ic  surface,  covering  it  first  with  oiled  silk,  and  then  with 
^  watch-glass.  Equal  parts  of  brd  and  ammonia  will  blister 
in  five  minutes.     It  is  more  usual  to  bli.ster  with  cinttiaridal 

Hodion  or  blistcring-papi;r.  Before  applying  a  blister. 
■have  the  [>art  if  it  be  hairy ;  then  apply  the  plaster,  which 
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is  left  on  six  hours  in  the  case  of  an  adult,  but  only  two 
hours  in  the  case  of  an  old  person  or  a  child ;  the  pLvstcr  a 
then  rctno^ed,  and  if  a  blister  is  not  (bmtcd,  the  part  must 
be  poulticed  for  a  few  hours.  When  a  blister  is  obtained, 
open  it  with  a  clean  needle.  If  it  be  dcsjrcd  to  heal  the 
blister,  grease  it  with  cosmolinc  or  with  zinc  ointment.  1/ 
it  is  to  remain  open,  drc.-!i<  it  with  from  4  to  6  drops  of 
nitric  acid  to  the  ounce  of  cosmolinc  after  cutting  away  the 
stratum  comcum. 

We  can  pustulate  with  tartar-emetic  ointment,  with  the 
hot  iron,  or  with  Vienna  paste.  Tartar-emetic  ointment  wax 
fomifirly  used  on  the  scalp  in  meningitis.  To  pustulate 
with  the  hot  iron,  use  it  at  a  white  heat,  lay  it  on  the  part, 
and,  after,  u^ing  iccd-water  clothe  for  an  hour  or  two, 
cmplo)'  a  poultice.  The  hot  iron  i.s  the  niu^  powerful  of 
counter-irritants,  and  is  used  for  joint-inflammations,  bone- 
diseases,  and  inflammations  of  the  spinal  cord.  Vienna  i»stc 
con.>iist<i  of  5  parts  of  caustic  potash  and  6  parts  of  lime 
niade  into  a  |>a.4lc  with  alcohol.  It  is  applied  for  five  min> 
Mte«,  and  is  then  washed  off  wilh  vinegar. 

Constitutional  Treatment  of  Inflammation. — Certain 
remedies  are  used  in  inflammation  for  their  general  or  con- 
stitutional effects;  these  remedies  are — (1)  gt-ncral  bleeding: 
(2)  arterial  sedatives;  (3)  cathartics;  (4)  di^iphorctics ;  (j) 
diuretics;  (6)  anodynes;  (7)  antipyretics;  (8)  emetics;  (9) 
mercury  and  iodides;  (to)  stimulants;  and  (11}  tonics. 

General  (UctdiHg,  ve*iestrtif>tt,  or  phhhftomy  is  suited  to  the 
early  stages  of  an  acute  inflanini.-itrnn  in  a  young  and  robust 
man.  The  indication  for  its  employment  1*  increa*ed  arterial 
tension,  as  shown  by  a  strong;,  full,  rapiil.  and  incompressible 
pulse  in  a  vigorous  young  patient.  General  blood-letting  di- 
minishes blood-pressure  and  increases  the  speed  of  the  blood- 
■  current,  thus  amending  stasis,  absorbing  exudate,  and  wasb- 
B     ing  adherent  corpusclci  from  the  vessel-wall ;  furtbcrmor^ 
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it  reduces  the  whok-  aniotint  of  body-blood,  thus  forcing 
J  grcau-r  T.i|>Klity  of  circubtion.  dtcri-Mses  the  amount  of 
fibrin  anil  albiiinvii,  lowers  the  tcnipcraturc.  arresta  cell-pro- 
ift-r;itiun.  and  stops  the  vflitirion  ol  lymph. 

This  procedure  Wds  in  former  il-iys  so  highly  estwrncd 
that  it  scttlt-d  into  a  routine  formuU  tu  be  applied  to  every 
cottditioa  from  yellow  fever  to  disilocation.  The  terrible 
mortality  of  the  cholera  epidemics  from  1830  to  1835  led 
practitioners  to  c|uealion  whether  blecdini;  was  or  was  not 
.1  general  pADiiccii.  JixvX  from  this  doubt  there  was  born  in 
the  next  generation  violent  opposition  to  blood-letting  in 
any  disease.  Like  most  reactions,  opposition  has  gone  too 
£ir,  the  pendulum  of  condemnation  ha«  swung  beyond  the 
|ir>c  of  truth  and  sense,  and  thus  is  universally  neglected  or 
roadly  cimdemned  one  of  the   most  [>i>werrul  and  valu.tble 

resotirci-s.     M.uiy  phy-iicians  t>f  long  experience  have  rviyKt ' 
seen  a  person  bled;  its  perfumiance  is  not  deinon«lntted  in 
t  MhooK  and  but  few  |>atient7>  and  families  will  permit 

to   be  done,     But  when   properly  used  it  is  invaluable. 

is  only  applicable,  however,   to  the  young,  strong,  and 

ust,  and  not  to  the  old,  weak,  or  feeble.     It  is  used  in 

tolent  acute  intlammaltons  of  important  or^^ans  or  tissues, 

d  not  for  low  inflammations  or  (br  slight  affections  of 
nimportjmt  parts.  It  is  used  in  the  eaily.  but  not  in 
late,  .tinges  of  an  inHnmmation.  It  is  used  when  the 
pulse  is  fre<|uent,  full,  lurd,  and  incompressible,  but  not 
when  it  U  slow,  small,  soft,  compressible,  and  irregular. 
It  is  u.sed  when  the  £ice  is  flushed,  but  not  when  it  is  pal- 
lid. It  is  not  used  in  fat  person^  drunkards,  very  nervous 
people,  or  the  suflerers  from  adynamic,  scplie.  or  epidemic 

seascH.     It  is  of  infinite  value  in  conge-ition  of  the  lungs, 

leumonia.   pleurisy,    meningitis,    pro^l.ilitis,   cystitis,  and' 

icr  acute  in(1ammator>'  conditions. 

Blood  is  usually  taken  from  the  median  cephalic  vein,  the 
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incision  being  mado  with  a  bistoun',  which  is  manageable, 
rather  than  with  a  complicated  lancet,  which  is  not  The 
median  ccphahc  vein  crosses  the  tendon  of  the  biceps  and 
goes  to  the  outer  side  of  the  arm,  the  external  cutAneous 
nerve  lying  just  beneath  it.  Tlic  median  bardic  i»  larger, 
sliows  clearer,  anti  is  often  selected  for  venesection.  This 
vein  goc»  to  the  inner  side,  and  lies  just  superficial  to  the 
brachial  artcr>'.  beinu  separated  from  it  by  the  bicipital  fascia. 
The  internal  cutaneous  nerve  may  lie  over  or  under  it.  The 
mcdijui  cephalic  is  harder  and  safer  to  bleed  from,  as  we 
can  only  damage  ;i  cutaneous  nerve;  the  median  ba-«ilic  » 
easier  and  more  dangerou.i  to  blewl  from,  as  wc  not  only 
may  damage  a  cutaneous  nerve,  but  also  the  brachial  artery 
(sec  PhUbotomy,  p.  60), 

The  blood  is  allowed  to  flow  into  a  basin,  and  the  operator 
has  his  finger  on  the  pulse  to  determine  when  to  stop  the 
flow.  Bleeding  is  for  effect,  and  not  for  quantity:  the  indi- 
cation being  a  hard,  incompressible  pulse,  the  blood  .should 
be  allowed  to  flow  until  the  pulse  is  soft  and  compressible. 
This  will  often  require  from  10  to  20  ounces.  Syncope  may 
occur,  and  its  onset  is  heralded  by  weakness,  dimness  of 
vision,  nausea,  vertigo,  and  .sweating,  When  muscular  weak- 
ness begins  the  fillet  is  untied,  the  patient  is  placed  recumbent, 
the  arm  is  washed  with  corrosive-sublimate  solution,  n  com- 
pres.'*  of  antiseptic  gauze  is  put  over  the  artery,  a  pad  of 
gauze  is  laid  over  the  compress,  and  a  roller  is  run  from 
the  hand  almost  to  the  shoulder,  the  arm  being  hiin^j  in  a 
sling.  If  the  patient  liiinls.  he  is  placed  with  his  head  lower 
than  the  body;  cold  water  is  thrown  in  \n%  (Jicc,  mustard  is 
put  over  the  hcirt.  and  ammonia  is  pas.sed  under  the  nose. 
Caution  must  be  observed  in  using  ammonia,  as  it  will  cause 
spasm  of  the  glottis  if  long  held  directly  under  the  nostrils. 

After  bleeding  the  patient  should  be  put  upon  arterial 
sedatives,  diuretics,  diaphoretics,  anodynes,  and.  if  necessary. 
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purgatives.  A  favorite  mixture  of  Prof  S.  D.  Gross  was  the 
ontimoni.il  and  ^^illne,  con'si^^ting  of  gr.  xl  of  Kpsom  <t;ilt.t, 
gr.  I'j  of  Uirlar  cmttic,  3  drops  of  tincture  of  aconite,  5j 
of  sweet  spirits  of  nitre,  in  enough  ginger  syrup  and  water 
to  make  Sss;   given  every  four  hours. 

V\'hcn  a  person  has  apoplectiform  cerebr.1l  congestion, 
he  should  be  bled,  whether  he  is  fat  or  thtn;  if  thin,  he 
should  be  bled  from  the  ami ;  if  fat,  the  arm-veins  arc 
indistinct,  and  he  should  be  bled  from  the  external  jugular, 
cutting  across,  and  not  with,  the  fibres  of  the  platysma 
myoidcs  muscle. 

Arterial  salath'ti  arc  of  great  use  before  stasis  is  pro- 
nounced; if  used  after  it  exists,  tlicy  will  increase  iL     If 
sis  exists,  relieve  it  by  bleeding  before  using  the  sedatives, 
jtenescction  aboliiihcs  stasis  and  lowers  tension,  and  arterial 
tivcH  maintain  the  cflcct  and  hold  the  ground  which  is 
lined.     The  arterial  sedatives  employed  are  aconite,  vcra- 
rum  viride.  gclsemium,  and  tartar  emetic.     These  sedatives 
:d  the  force  anil  the  frequency  of  the  heart-beats,  and 
lus  stow  and  softeit  the  pulse,  and  are  suited  10  a  robust 
erson  with  an  acute  inflamiiiation,  but  arc  not  suited  to 
weak  man  in  an  adyn<imtc  state. 

Aeottitt  is  given  in  small  doses,  never  in  large  amounts. 
One  drop  of  the  tincture  in  a  little  water  is  given  every  half 
bour  until  its  cflcct  is  manifest  on  tlte  pulse,  when  it  may  be 
liven  every  two  or  three  hours.  Large  doses  of  aconite 
aduce  nausea  and  vomiting,  and  arc  dangerous.  Aconite 
verH  the  temperature,  slows  the  pulse,  and  produces  dia- 
Hore^i!!. 
Verfilmm  tHridf  \%  a  powerful  agent  to  slow  the  pulse  and 
To  lower  blood-pressure ;  it  produces  moisture  of  the  skin, 
(id  often  nausea.  It  is  given  in  l-drop  doses  of  the  tine- 
ire  every  half  hour  until  its  physiological  effects  arc  mani- 
ested,  when  the  period  between  doses  is  extended  to  two 
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or  three  hours.  Ten  ilnifis  of  budAnum  gix-co  a  quarter  of 
;tn  hour  before  cncli  don:  of  aconite  or  of  vcratruai  viride 
will  correct  nausea. 

Cdstmium  is  an  arterial  sedative  highly  approved  by 
Barthoiuw.  It  is  given  in  doses  of  la  drops  of  the  tincture 
every  three  or  four  hours. 

Tartar  tmctU  lowers  arterial  tension  and  lesiccns  the  pulse- 
rate.  This  drug  is  not  largely  employed ;  if  it  is  used  with 
the  greatest  care  it  i.s  no  better  than  some  other  af^cnts. and 
if  it  is  not  so  used  it  will  cause  dani^erous  depression.  Tlic 
dose  is  from  gr.  ^^  to  ^r.  ^  in  water  every  three  hours  until 
the  physiological  efiect^  are  manifest. 

CatkartUi. — The  tonjjue  affords  the  chief  indication  for 
the  use  of  cathartics.  Treatment  in  an  inllainniation  can  be 
inaugurated,  if  conHti|)atii>n  e\isLs,  by  giving  a  cathartic 
Castor  oil  can  be  given  in  capsules,  or  the  juice  of  half  a 
lemon  can  be  squeezed  into  a  tumbler.  4  ounces  of  oil 
poured  in,  and  the  re.st  of  the  lemon  squeezed  on  top,  thus 
making  a  not  unpal^itahle  mixIUR-.  Aloin,  podophyllum, 
the  salines,  and  calomel  in  5-  or  lo-grain  doses,  followed  by 
a  saline,  have  tlieir  udvoc^ites.  in  peritonitis  the  salines  are 
of  unquestionable  value,  a  teaspoonfid  of  Epsom  salt  and 
a  teaspoonful  of  Rochellc  salt  being  given  hourly  until  a 
movement  occurs.  In  the  course  of  the  case,  from  time  to 
time,  if  there  be  constipation,  coated  tongue,  and  foul  bTe,itli, 
there  should  be  ordered  gr.  j  of  calomel  with  gr.  xxiv  of 
bicarbonate  of  sodium,  m.idc  into  twelve  powders,  one  being 
given  every  hour;  if  the  bowels  arc  not  moved  by  the  time 
the  powders  arc  all  Uiken,  a  saline  should  be  given-  If  a 
violent  purgative  effect  i.*  desired,  as  in  meningiti.^croton  oil 
oreiaterium  may  be  ordered.  If  constipation  is  persistent,  give 
fluid  extract  of  cascani  sagrada  daily  (i;  to  30  drops),  or  a 
pill  at  night  containing  gr.  \  of  e.vtract  of  belladonna,  gr.  \ 
of  extract  of  nux  vomica,  gr.  ^  of  atcnn,  gr.  \  of  extract  of 
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[physcKitigma,  and  gr.  ss  of  oil  of  cajuput.    Miicmas  or  cly-tters 
be  tLsed  in  sonvc  cases.     A  very  useful  enema  is  coin- 

~«^»  of  rij  of  oil  of  tuqKntinc,  f,itss  of  otive  oil.  f  js«  °^^^m 

ImuciUige  of  acacia,  in  f^x  ofvratcr.     Sonp-suds  and  vid^m^^b 
in  equ.1I  parts  make  a  serviceable  clyster.     A  cofuhimttion  ^^ 
of  oil  of  turpentine,  castor  oil,  the  yolk  of  an  egg,  ami  water 
can  be  used.     Asarctlda.  gr.  xxx  to  the  yolk  of  one  egg, 

^niakes  a  good  enema  to  amend  fUitulence. 

Diaphorttiei  art  very  useful.  A  good  swe;it  in  the  af  irt 
>f  a  tonsillitis  may  abort  the  disease.  Dover's  powilcr  vi 
commonly  used,  but  pilocarpine  is  preferred  by  sunie. 
Camphor  in  doses  of  from  ;  to  10  grains  is  diaphoretic, 
and  so  arc  antimony  and  ipecac.     Acet^ite  and  citrate  uf 

I  ammonium,  opium,  alcohol,  hot  dnnks,  heat  to  the  surface 
(baths,  hot  brick-i,  hot-water  bags),  serpentaria,  and  guaiac 
arc  diaphoretic  agents. 
Diarttits  are  useful  in  fevers  when  the  urine  is  scanty  and 
high-colored,  and  arc  valuable  aids  in  removing  serous  cfTu- 
Bions  and   other  exudates.     Among  the  diuretics  ouiy  be 
mentioned  calomel  in  repeated  doses,  cucainc,  cafleinc,  alco- 
hol, digitalis,  the  nitrites,  squill,  turpentine,  copaiba,  and 
^ cintharidcs.     The  liquor  potassa:  and  Uic  acetate  of  potas- 
fsium  are  the  best  agents  to  increase  the  solids  in  the  urine. 
The  liquor  potass.x  citratis  in  doses  of  gr.  xxx  is  efficient. 

Il^rgc  draughts  of  water  wash  out  the  kidneys.  In  weak 
lie-irt  the  citrate  of  caffeine  is  a  good  stimulant  diuretic. 
,  AwMiynes  and  hypnotics  may  be  required.  IDovcr's  pow- 
der, besides  being  diaphoretic,  is  anodyne.  Opium  acts  well 
after  bleeding  or  purgation.  If  it  causes  n.iusca,  it  should 
be  preceded  one  hour  by  gr.  xxx  of  bromide  of  potassium. 
Opium  is  usetl  by  the  mouth,  by  the  rectum,  or  hypodermat- 
icaJly.  It  is  used  when  there  is  pain,  but  its  use  is  not  to 
be  long  persisted  in  if  it  can  be  avoided.  It  Is  given  in 
doKS  measured  purely  by  the  necessities  of  the  case.     If 


A    MANUAL    OF  SUXCEKV. 

gitis,  periti>nitis,  and  in  many  chronic  nnct  lingering,  iux)  in 
aJI  sypliililic.  intliimiiiatiun.t  Llii^  drug  iiuy  be  used. 

Soiitc  pcrsufiH  will  be  .salivated  with  very  minute  do^ri 
of  mercury,  citllcr  from  idiosyncrasy  or  previous  sntunititM. 
Others  can  take  enonnous  doses  without  any  apprectabk 
■  constitutional  effi:ct.  but  its  action  can  be  favored  by  a  com- 
bination with  ipecac  or  with  tartar  einetia 

SalhiUii'ti,  piyalism,  or  mercurial  stomatitis  is  made  mant- 
(est  by  the  excessive  flow  of  saliva ;  white  patcltc«  over  the 
buccal  surface;  purple, tender. spongy, ulcerating;  <;tim« ;  TchiI 
breath;  gray-coated  tongue;  tenderness. loosening, and  Ijtcr 
dro]>ping  out,  of  the  teeth  ;  enormous  swelling  of  the  tongue, 
jaws,  face,  the  salivarj-  and  lymphatic  glands;  and  great 
interference  with  audition,  respiration,  articulation,  and  deglu- 
tition. Gangrene  may  occur.  Salivation  is  to  be  treated  by 
a-stringent  g^argles,  atropine,  chlorate  of  potassium  internally 
and  locally,  anodynes,  and  iodide  of  potassium.  If  %utT<>ca- 
tion  is  impending,  scarify  the  tongue.  A  vcr^'  useful  mouth- 
wash is  prepared  as  follows: 

A-(ux,  q. «.  «[)  l^viij.— M. 

Sii;,  Ijocalljr  )i.  r.  II. 

A  fitvorite  pre:icnptiDn  with  the  laic  Profcvwr  Gross  con- 
sisted of  sj  of  liquor  plunibi  subacelalis  (Goulard's  extract] 
to  Sviij  of  water,  used  as  a  mouth-wash  every  hour.  The 
dental  discoluration  produced  by  Goulard's  extract  will  afler 
a  time  pass  away.  A  very  useful  gargle  consists  of  gr.  xlviij 
of  chlorate  of  potash,  .iss  of  tincture  of  myrrh,  and  sufficient 
elixir  of  calisaya  to  make  f.>iij.  This  can  be  given  in  5J 
doses  every  three  or  four  hours,  or  be  used  as  a  mouth- wash. 
The  usual  plan  of  treatment  for  s.-iliva[ion  is  to  stop  the 
mercury;  place  on  a  bland  <iiel;  if  the  swelling  or  pain 
interferes  witli  feeding,  push  into  the  pharynx  through  the 
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nose  a  tube,  and  feed  through  it ;  after  taking  (bod  clean  out 
Iborou^thly  nnd  swab  tlic  mouth  every  two  or  three  hour»  < 
with  a  cotton  pledget  saturated  with  peroxide  of  hydrogcav 
and  follow  this  by  the  use  of  one  of  the  above-named  mouth* 
washes,  A  hot  bath  should  be  ordered  once  a  day,  or  a 
Turkish  bath  cvcr>'  third  day.  Give  to  grain-s  of  iodide  of 
potassium  three  times  a  day.  and  gr.  yj^  of  atropine  at 
night.  Sleep  is  secured  by  opiates  if  the  {win  in  severe. 
Stimulant-''  are  indicated  for  cxh.-iustion.  When  convalescence 
begin*  there  should  be  ordered  open-air  exercise,  nourishing 
ibixl,  red  wine*  or  malt  liquors,  and  tonics.     A  mild  case  of 

Isali\*ation  can  be  arrested  in  two  or  three  days ;  a  severe  ca^c , 
is  of  uncertain  duration,  and  may  prove  &tal. 
In  giving  mercury,  if  a  prompt  effect  is  desired,  give  gr.  ilj 
of  calomel  every  three  hours  until  a  metallic  taste  is  noted 
in  the  mouth.  If  the  case  is  not  so  urgent,  gray  powder  is 
a  good  combination.  If  it  is  desired  to  give  the  drug  for 
some  time,  corrosive  sublimate  is  a  suitable  form,  and  small 
dose^  will  actually  increase  the  number  of  red  btood-cor- 

Ipuscles.  Corrosive  sublimate  is  to  be  given  alone  or  coni- 
bincd  only  with  iodide  of  potassium.  In  the  prolonged  use 
of  mercury  it  will  often  be  necessary  to  give  at  the  s:mic  time 
a  little  opium  to  prevent  diarrhna  and  griping.  A  rapid 
eflecl  cm  be  obtained  by  rubbing  with  a  gloved  hnnd  .'^j  of 
the  uleate  of  mercury  or  sss  of  the  ointment  into  ihi;  groin. 

I  the  axillic,  or  the  inside  of  the  thighs.  .Suppo^itorie-t  of  mer- 
curial ointment  induce  rapid  ptyalism.  liy|iodcrmic  injec- 
tions of  corrosive  sublimate  c.in  be  used,  and  must  be  thrown 
deeply  into  tlic  mu.sclcs  of  the  buttock.  Old  people,  those 
who  are  exhausted,  anxmic,  and  broken  down,  and  the  scrof- 
uloui,  bear  mercury  badly.  If  it  he  given  at  all,  it  must  only 
be  given  to  them  in  .small  amounts  and  for  a  brief  lime. 

Ail'ii/iif  itnliiirs,  which  are  u-seful  in  removing  the  prod- 
ucts of  inlLimmation,  can  be   given   for  a  long   time,  and 
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diey  admirably  supi^ctnent  mcrcunaJs.  Iodide  of  potassimn 
can  be  prescribed  in  conibituition  with  corrosive  sublimate, 
AS  Ibllows: 


It-  llyJnut;.  chlor.  tonoB., 

S}r.  •Jtrujiuillic  toin)>., 
^'  '^jt  io  wiikr,  allcr  m«li 


Iodide,  well  diluted,  is  given  oa  a  full  stomach:  it  is  never 
[iven  concentrated  nor  before  meals.  A  convenient  mode 
^oT  admini.>itration  is  to  procure  a  concentrated  solution  of 
the  iodide  of  potassium,  renicnibering  that  every  drop  equah 
gr  j  of  the  <Irug,  ;ind  give  as  many  drops  as  itcsired  in  half 
a  glass  nf  water  after  nieai-s.  If  this  disagrees,  add  to  each 
dose,  after  it  is  put  in  water,  .-ij  of  the  aromatic  spirits  of 
ammonia.  Extract  of  licorice  is  a  good  vehicle  for  iodide. 
If  the  mixture  in  water  tlis:igrces,  it  should  be  tried  in  milk. 
Capsules  are  satisfactory,  but  a  drink  of  water  should  be 
taken  just  before  aud  again  just  after  taking  a  capsule,  to 
protect  the  stomach  from  the  concentrated  drug.  Iodide  of 
sodium  may  agree  when  iodide  of  potassium  does  noL 
When  the  iodides  disagree  they  produce  iodism.  The  first 
indications  of  iodism  arc  a  bad  taste  in  the  mouth,  running 
of  ilie  eyes  and  nose,  and  sneezing,  followed  by  a  feeling 
of  exliiLustion,  absolute  loss  of  appetite,  nausea,  tremor,  and 
skin-eruptions  {acne,  hemorrhages,  blebs,  hydroa.  etc)  If 
iodism  occurs,  slop  the  drug  and  give  the  patient  Fowler's 
solution  in  increasing  doses,  laxatives,  diuretic  water*,  and 
also  good  fimd  and  stimulants  if  depression  is  great.    Sotne- 

t  times  belladonna  does  good  in  obstinate  cutaneous  di^(orde^s, 
Alcohaiie  siimulants  arc  used  for  conditions,  and  not  for 
diseases,  their  use  being  indicated  by  the  state  of  the  patient, 
rather  than  by  the  name  of  the  malady.  For  a  brief  acute 
inflammation  in  a  robust  young  person  alcohol  is  not 
needed ;  but  all  who  arc  weak  or  exhausted — the  young. 
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Ihc  old.  those  acctisti>mccl  to  alcoholic  bcvcraf^cs,  those  who 
luvc  high  tctniKraturcs  or  failure  of  circulation,  and  those 
who  labor  under  septic  infUmntatton^  or  adynamic  pro> 
cc-sses — require  alcohol  to  be  given  with  a  free  hand.  Certain 
indiottinn*!  fur  alcohol  in  an  acute  malady  arc  a  feeble,  com* 
pre^sihle,  rapid,  and  often  irregular  pulse  and  great  wctkneis 
of  th«.'  tir^t  sound  of  the  heart.  Low  muttering  delirium  i» 
*  strong  in<]ication.  There  in  no  liosf  of  alcohol  in  these 
ftates :  it  is  given  for  its  cllcct.  Two  ounces  may  be  needed 
in  a  day,  or  perhaps  twenty  ounces.  If  the  breath  of  (lie 
[utient  itmclls  Mrongly  of  the  alcohol,  he  is  getting  Iimj 
much.  If  delirium  increases  after  each  dose,  it  is  doing  harnL 
Alcohol  i&  contraindicalcd  in  acute  meningitis.  In  acute  ill- 
new  use  whiskey,  brandy,  chain [Vigne,  or  .ilcohol  and  water, 
uring  convalescence  there  may  Ik-  itsud  a  liillc  spirit — jwrt, 
ilaret,  or  sherry  wine  or  malt  liquor.  These  agents  will 
promote  .tppctilc.  digestion,  and  deep. 

Tfimts  are  indicated  during  convale-ccence  from  acute  and 

roiighout  thccoursc  of  chronic  inflammations.    There  may 

used  iron,  quinine.  un<l  xlrychnine  in  the  form  of  elixir; 

n  alone,  as  in  the  tincture  nf  the  chloride ;  quinine  in  tonic 

;s   (gr.  vj   to  gr.   viij   daily);   or  Fowler's   solution  of 

ic.     An  excellent  pill  consists  of — 
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nics  before  meats  imprc 

ive  the  ar 

petite.     One  of  the 

*l  of  these  tonics  i.«  tincture  of  nux  vomica. 
Amiphlngislit  ngiintit  includes  all  the  facts  relating  to 
ventiblion,  cleanlinets.  etc. 
H^l. — When,  in  the  early  stages  of  an  acute  inflammation. 
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the  patient  cannot  eat,  there  must  be  administered  a  cathartic 
before  food  is  given.  Nausea  is  combated  with  calomel  and 
soda,  drop-doxes  of  a  6  per  cont.  solution  of  cocaine,  iced 
chaiii|>.igne,  or  crackc-d  ice.  When  tlic  process  is  depret^ive 
from  the  start,  and  in  any  case  after  the  earliest  stage,  feed- 
ing is  of  vital  mament.  The  great  tissuc>wastc  calls  for 
much  fooc),  but  the  impaired  digestion  demands  that  it  shall 
ea.-<ily  be  assimilable ;  hence  it  is  taken  in  liquid  form,  small 
quantities  being  frequently  given.  Milk  contains  all  the 
elements  required  by  the  body,  and  is  the  food  of  foods. 
If  it  disagrees,  it  should  be  boiled  and  mixed  with  lime- 
water,  or  to  each  dose  an  equal  amount  of  Vichy  or  soda- 
ter  may  be  added.  Peptonized  milk  is  a  valuable  agent. 
•One  part  of  milk,  2  parts  of  cream,  and  2  parts  of  lime-water 
make  a  nutritious  and  digestible  mixture.  Milk  punch  is 
largely  used.  Whey  may  be  used  when  milk  cannot  be  taken 
Efigs  arc  highly  nutritious,  but  arc  apt  to  disturb  the  .sttHn- 
ach ;  they  may  be  given  as  egg-nog,  or  simply  soft-boiled, 
or  the  yolk  can  be  beaten  up  in  a  cup  of  tea.  When  con- 
siderable nausea  exists  the  yolk  of  an  egg  may  be  added 
to  5j  of  lemon-juice  and  Sij  of  sugar,  the  glass  being  filled 
with  carbonated  water.  Beef  tea  is  certainly  a  stimulant, 
but  its  food-powers  arc  questionable.  It  is  prepiired  by  cut- 
ting up  one  pound  of  lean  beef,  ,iilding  to  it  a  quart  of  water, 
and  then  simmering,  but  not  boiling,  down  to  a  pint,  and 
finally  by  filtering  and  .skimming  the  liquid.  The  doxe  is  a 
wincglassful  seasoned  to  ta.<tc,  Mcil-juice.  made  by  squeexing 
out  partly-coiikcd  meat  with  a  lemon -.squeezer,  U  also  highly 
nutritious.  Liquid-beef  peptonoids  are  both  agret.-able  ajid 
nutritious ;  they  are  given  in  dascs  of  Sss  in  .^j,  When  noth- 
ing else  will  stay  on  the  »tnm,-ich  koumiss  will  often  be 
retained.  This  fermenlcd  milk  i,'*  nutritious,  stimulant,  and 
verj' useful.  Coffee  is  a  valuable  ^itimulanl  in  febrile  condi- 
tions.    Wlicn  the  suflcrcr  feels  able  to  eat  a  little,  any  good 


i 


REPAltt. 


73 


i^soup,  strained  and  skimmed,  should  be  ordered.    As  the 
aticnt  gets  better  he  may  be  fed  on  sweetbreads,  chops,  etc. 
itil  be  gradually  reaches  the  ordinary  dkt ;  if  his  stomach 
rejects  evcr>'thing,  he  must  be  fed  by  the  recium. 

VenlUalioH  and  CUanlinfiS. — The  ventiLition  of  tlie  apart- 
nent  is  of  the  greatest  iinporiancc.  Kvcry  ilay  the  windows 
'  should  be  ojiencd  widely  for  a  lime,  the  jMlient  of  course 
being  protected,  A  conttjint  acces.«i  of  fresh  air  must  be 
cured,  and  the  lempcrature  kept  at  about  68*^.  Tltc  sick 
'man  must  be  cleaned  and  be  xpongcd  off  with  alcohol  and 
water  e^-ery  day  if  high  (ever  exists  II  is  important  that 
the  bcd'dothing  be  clean  and  that  the  sheet  be  unwrinklcd, 

ils  otherwise  bed-sores  may  form. 


^kat: 
^Kint 

Htm: 

^sh. 

bein 
^keci: 
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III.   REPAIR. 
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Repair  is  an  active  process  by  which  destroyed  tissues 

replaced,  and  it  is  due  to  increased  nutritive  activity, 

rather  tlian  to  inflammation.    Inflammation  niay  occur,  or  we 

may  be  obliged  to  induce  it  when  the  blood-supfily  is  .scanty 

the  exudation  deficient;  but  certain  it  is  ihat  an  asi-)>lic 

wound  heals  without  many  of  the  evidences  of  inflanimuiion. 

Healioe  by  First  Intentioii. — A  wound  ma>'  he:il  by  "  first 
intention,"  This  mode  ofhcaliag,  which  i*  known  a-s'^primarj' 
union,"  occurs  without  suppuration.  If  pus  formt,  pn'mar}' 
union  will  not  tike  place.  When  lite  edges  of  an  incited  wound 
are  brought  nicely  in  a|)po^tIion,a^Ienttl)pping  the  hemorrhage 
and  asc|)timing  thoroughly,  slight  swelling  comes  on,  but 
no  diM:oloration.  l.ymph  and  leucocytes  are  exuded  from 
the  vessels,  fibrin  forms  in  thi*  lymph,  and  the  edges  of  the 
wound  arc  stuck  together  by  a  natural  cement.  In  exten- 
sive wound.t  the  exudation  is  in  excess,  and  much  of  it  must 
be  drained  away,  for  its  retention  means  tension,  inflamma- 
ion,  and  a  warm  nest  (ur  pus  cocci.     Tltc  exudation  is  con- 
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verted  into  embryonic  tissue  by  iiiulti|^ication  of  its  on 
cells  and  multiplication  of  tissue-cells.  Embryonic  or  gna- 
ul»tion-tis3uc  consists  of  small  round  or  oval  cells  hcM 
together  by  a  jdly-like  intercellular  substance.  In  a  fev 
dayn  some  spindle- sliapcd  cells  cm  be  found,  uiid  ulao  large 
ceils  witli  one  or  more  nuclei  (epithelioid  cells).  Prolonga- 
tions uf  embryonic  tissue  are  raised  up  by  capillary  loop«, 
which  prolongiitions  fuse  witit  one  another  aid  to  L-nd,  or 
they  fuse  with  other  capillary  1oo{M,  and  are  hollow(.-d  out 
and  become  endothelial  tubes  or  cnpillaries.  After  vascu- 
larization or  oi^ni/.itinn  tlie  cntbryonic  tissue  becomes 
fibrous  (Figs.  21. 22),    The  final  step  in  healing  is  the  cover- 
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iilg  of  the  surface  with  epithelium,  the  cells  springing  from 
the  epithelial  cells  upon  the  edges.     This  final  process  is 
called  ■'  cicatrization."  .ind  consists  in  the  cnnlr.iction  of  the 
wound  ami  its  skinning  over.      The  "immediate  union"  i>f 
some  writers  never  occurs,     It  means  the  union  of  micro- 
scopical  parts  to  their  counlerjiarts  withmil  any  tfTort  at 
repair.     A  first   union  is  effected  always  by  fibnn.  and  next 
by  embryonic  tissue. 
L        Healing  by  Second  Intention. — In  a  wciuml  whose  edgt-s 
■  cannot  be  approxinmted  a  '^tcM  pap  h.i*  to  be  filled,  which  i^ 
I  accomplished  by  gniiiulation.  This  process  is  known  as  "heal- 
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,ing  by  granulation  "or  "second  intention."  Id  an  hourorso 
iftcr  the  intljction  of  such  a  wound  (it  may  be  in  less  time)  the 
raw  surticc  is  covered  with  a  thin  (glazed  layer  of  coagulated 

.exudate.  This  glaze  is  fibrin,  which  soon  becomes  filled  with 
eucocytes;  underneatli  thi.s  fibrin-coat  proliferation  is  prt»- 
ceeding  and  einbryiwiic  tissue  is  forming.  The  wound-dis- 
charge is  at  first  thin  and  red,  but  in  a  few  days  becomvs 
purulent  and  so  profuse  as  to  wash  away  the  discolored  fibrin- 
at    (iranulations  arc  now  disclosed,  Che  embryonic  tissue 

'^being  lifted  up  in  countless  points  by  capillary  loops.  When 
these  loopcc  approach  the  surface  contraction  begins,  which 
brings  the  edges  of  the  wound  nt-arcr  together  and  gradually 
EiitsofTthe  excessive  blood-supply  which  is  no  longer  needed. 
When  (he  granulations  reach  the  surface,  epithelium  in  a  thin 
bluish  film  grows  from  the  epithelial  cells  at  the  cdjje  and 
covers  the  ulcer.     Cicatrization  is  contraction  plus  skinning'] 

^ovcr  with  epithelium.      Kpilhelium  can  only  spring   from 

iic  wound-edges,  unless  there  be  some  epithelial  structural 

tains  in  the  wound,  such  as  an  undcstroyed  papill-i.  a 

Bwcat-duct,  or  a  liair-folliclc.     If  the  granulations  rise  above 

the  .surface,  constituting  c.>£uberant  granulations  or  proud 

flesh,  they  must  be  cut  off  or  bitincd  aw.iy  before  cpitlielium 

I  will  grow  over  the  woun<l.  F.ile  ci;doniatous  granulations 
ire  usual  in  tuberculous  processes.  The  contraction  of 
cicitri/.attDn  results  from  the  conversion  of  cnibr^'onic  tissue 
nto  fibrous  tissue  (Figs.  21.22).  Contraction  i.<  so  great 
ifier  some  wounds  .-ls  to  cause  tcrriWe  deformities.  This  is 
Holiibly  the  ca.Hc  after  burns  whose  scars  or  cicatrices  con- 
"tain  much  elastic  tissue.  Coagulation  necrosis  of  a  supcr- 
1  licial  Uyer  of  granulation- tissue  produces  a  diphtheritic 
^Bncmbrane  or  aplastic  lymph.  This  coagulation  necrosis 
^Hr|K-nds  on  capillary  closure  or  lack  of  capillary  develop- 
^nnrnt,  the  cmbrj-onic  tissue  dying  for  want  of  nutriment. 
Heftling  by  Third  Intention. — This  consists  in  llie  union 
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of  two  granulating  aurfaccii,  «s  the  union  of  collapsed  abscess- 
walls.  In  subcutaneous  wounds,  if  njicptic,  hvaling  occure 
L without  suppuration.  First  a  Woixl-clot  fills  the  wound, 
exudate  occurs,  and  embryonic  li.'i.tue  forms  in  the  walls  of 
the  cavity;  the  now  gr.iitulatiDU-ti.ssue  grows  into  the  clot, 
which  is  broken  up  and  absorbed,  and  organization  and  con- 
baction  of  the  onibr>'(inic  tivtuc  lake  place.  If  suppuration 
Pecurs,  ;m  absctTKs  forms.  Heating  under  an  aseptic  blood- 
clot  is  healing  "by  first  intention."  The  fibrous  tissue  of  a 
scar  arisen  from  connective  tissue,  which  itself  arose  from 
embryonic  tissue.     The  mullipltcation   of  conncclivcli*:<ue 

■  cells  may  be  by  direct,  but  it  is  usually  by  indirect,  division. 
I  Cell-Divution. — Dinfl  ct:ll-i1h-ision  consists  in  divt.sion  of 
1    the  nucleus  followed  by  division  of  the  entire  cell. 

B  Indirect  eeU-dmsion,  or  karyokinesis.  shows  ren>ar)cable 
r  changes. in  the  nucleus.  The  membrane  of  the  nucleus  dis- 
'  appears;  the  nuclear  network  beaimes  fir.st  clo.se  and  then 
more  0[>cn,  and  the  cells  become  round,  if  not  .■;o  before. 
H     The   network  of  the  nucleu.s  now  eonsiitting  of  one  long 

■  fibre,  takes   the  shajie  of  a   rosette;    next  it   takes  a  star- 
fonn— the  aster  sfcige ;  two  sets  of  V's  next  form — the  eqiia- 

■  torial  stage;  an  equatorial  line  appears  and  widens,  and  each 
^k.set  of  V's  retreats  toward  a  pole.  Thus  two  new  nuclei  are 
^F'&irmcd,  each  polar  V  passing  in  inverse  order  through  the 

■  previous  ch.mges  of  shape,  and  the  protopl.\sm  of  the  original 
cell  collects  about  each  nucleus  (Fig.  2^]. 

In  non-va.scular  tis.suc.s,  such  as  cornea  or  cartilage,  the 
I  wound  is  glued  together  by  fibrin,  the  exudate  having  come 
along  the  lymph-sptices  from  adjacent  vascular  areas.  Organ- 
ixation  occurs  by  multiplication  of  fixed  tissue-cells  and 
leucocytes.  Divided  mu«cle  unites  by  fibrou,s  tissue.  Divided 
nerve,  when  approximated,  can  regenerate.  Tendon  unites 
by  fibrous  tissue  which  aficr  a  linie  becomes  truly  tendinous. 
Bone  first  unites  by  embryonic  tissue  which  becomes  fibrous 
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rwii]  bony.    When  an  artery  is  ligatctt,  embryonic  tissue  fornis 
[in  ami  around  it,  tlic  walls  soften  and  arc  converted  into  ihe 
>nic  ti^uue,  and  the  artery  is  organized  into  a  iibrou.-.  cord. 


tSa    rj— fanw  AtHmtil  \ij  ■  Nadtia  Dtiidlng  (Uratn,  fram  Flfmintiiii) 

in  ulcer  heals  in  tlie  aanic  manner  as  docs  a  wound — by 

'  M.-e<>nd  intention     .An  ahticess  lieals  by  collapse  of  its  sides 

and  their  adlie-sion.     The  side.s  arc  embryonic  tissue  which 

»  formed  into  granulations,  these  granulations  unite,  and 

organization  into  fibrous  tissue  takes  place. 


IV.  SURGICAL  FEVERS. 
The  surgeon  encounters  fever  as  a  result  of  an  inflamma- 
bon  or  an  asqrtic  wound,  in  consequence  of  infection,  and 
in  certain  maladies  of  the  nervous  system.  It  is  important 
{to  remember  that,  while  elevated  temperature  is  generally 
jlcen  as  a  tiaupe  of  the  intensity  of  fever,  it  is  not  a  cerl;iin 
index.  There  may  be  fever  with  subnormal  temperature  (as 
|in  the  collapse  of  typhoid  or  pneumonia),  and  there  may  be 
Elevated  temperature  without  true  fever  (as  in  certain  brain 
(diseases).  It  19  true,  however,  that  elevation  of  temperature 
almost  always  noted. 
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The  eistntial  {•IttNomena  fff  /nvr.  according;  to  Maclagan. 
arc — (l)  wasting  of  nitrogenous  tissue;  (3)  increased  oon- 
sumption  of  water;  (3)  increased  elimination  of  urea;  (4) 
iiicrca.4cd  rapidity  of  circulation;  and  (;)  preternatural  heat 

Types  of  Fever. — Fcverii.  whatever  \\k\t  cauiuiiion  and 
special  names,  belong  to  one  of  tlirce  fundaiiiental  types, 
ju&t  as  the  diverse  varietieit  of  men  belong  to  certain  funda- 
mental races.  Thi-se  three  types  are — (l)  sthenic  f«:\tr;  (3) 
aiithcnic  fever:  and  (3)  nervous  fever. 

Sthenic  Fever. — Tlic  sthenic  or  inflammatory  t>'pc.  found 
in  tlur  youny  and  robust  .is  a  result  of  acute  inllaiiimalioa, 
is  cliiiractLrijtcd  hy  violent  action  at  an  early  period.  It  is 
ushered  in  by  nialaim:,  chilly  sensations  or  a  moderate  chill, 
Wimt  of  appetite,  n.iusea  and  often  vomiting,  and  pain  in  the 
back  iuiil  limbs.  The  pulse  show.^  incrca-scd  pressure,  is  fre- 
quent, full,  hard,  and  jncompretsiblc  (runit  from  90  to  I30); 
the  liicc  is  flushed;  the  eye-s  arc  sufTused  and  intolerant  of 
lif^ht;  the  skin  is  dry;  the  r<.-^piration  in  accelerated;  the 
mouth  i.s  dry.  and  the  tongue  is  coated.  TTierc  is  thirst, 
anorexia,  often  nausea  and  bilious  vomiting,  and  constipation; 
headache;  an  in^uflicient  amount  of  sleep,  and  disturbing 
dreams  when  the  pcitient  sleeps;  he  may  show  a  delirium 
of  an  agreeable  cliantclcr.  There  is  aching  and  soreness 
in  the  back  and  limbs,  and  emaciation.  The  temperature, 
which  attains  its  height  in  from  two  to  four  days,  rarely 
exceeds  loj*.  The  urine  is  scanty,  higli-colorcd.  ofltnavc, 
and  often  contains  albumin  and  casts.  A  fever  may  be 
sthenic  in  the  beginning,  but  become  asthenic  later  in  the 
attack.  The  genuine  sthenic  type  terminates  b>'  lysis.  An 
acute  pleuritis  in  a  robust  subject  adbrds  an  example  of  the 
sthenic  typo  of  fever, 

Anthertic  Fever. — The  a.slhcnic  typhoid  or  adynamic  type 
occurs  in  the  weak,  the  sickly,  the  debilitated,  and  in  those 
at   the   extremes  of  life.     It  is  the  fever  of  pyxmia,  scp- 
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Scarmia.  diphtheria,  typhoid,  etc.,  .and  it  is  often  ushered  in 

_by  a  chill  or  chiiU  and  proroiiml  dt-pn-ssion.     The  pulse  is 

oft.  tremulous,  wcilt.  compressible,  frequent,  and  quick  ( i  lo 

l6o).   The  tumpcraturt  is  elevated  (loo"  to  io8°),  often  for 

Jong  periods,  aiul  oscilliiles  k'^'^'I/-     Chills  may  recur;  the 

espinttion<t  are  ripitl  iind  shallow ;  the  skin  is  cold,  clammy, 

^ften  ilrenched  with  cold  sweat ;  the  ticc  is  lividly  pale ;  the 

^•cs  -sunken  and  partly  closed ;  the  tongue  is  dry,  hard,  and 

Dvcred  with  a  brown  fur;  sordcs  gather  on  the  gums  and  ' 

i;  the  muscles  and  tcndtms  twitch  {iubsultus  itNtHnnta) ; 

Fpatient  picks  at  the  bed-covers  in  u  bad  case  {carphaii\^a) ; 

lie  appetite  is  absent,  and  the  powers  of  assimilation  at  a 

low  ebb ;  there  are  hiccough,  great  wasting,  and  du-irrhcea ; 

^dte   urine  is  scanty,  high-colored,  often  albuminous;    the 

^Kicntal  condition  is  one  of  loq>or,  apathy,  or  stupor,  with 

^B>w  muttering  delirium.     B.td  subsultus,  persistent  vomiting, 

^^ari>halogi,-i.  or  conttnuwl  hiccough    and  a  "  1  liniocratic " 

^countenance  usually  indicate  dt-atti,  which  is  apt  to  happen 

^^p  coma.     The  Hi|>[iocratic  countenance  presents  the  follow- 

^^^  elements :  "A  sharp  nosi:,  hollow  eyes,  coilapse^l  temples ; 

^Hte  ears  are  cold,  conlructed,  and  their  lobes  turned  out ;  the 

^Bkin  about  the  forehead  is  rough,  disteixled.  and  [larchvd. 

tile  color  of  the  whole  face  l»eing  brown,  black.  Hwd.  or 

lead  colored." 

Nervout!  Povor.— The  irritative  or  nervou.*  type  is  apt  to 

attend  the  adynamic  tj-pe.  and  is  often  met  wilh  foltowing 

^^arbunclcs,  sloughing,  and  late  eruptions  of  |)ox.     The  tem- 

^^eraturc  is  irregularly  elevated  (loi**  to  103°),     There  arc 

nervous  chills,  but  not  rigors.     The  mind  is  fretful,  peevish, 

anxious,  and  despondent;  pain   is  magnified;  the  pulse  is 

I,     quick,  small,  jerking,  and  often  irregular;  the  skin  is  hot 

^■nd  dry ;  severe  headache  and  pain  in  the  Kick  anil  limbs 

^^■BComplaincd  of;   insomnia  is  distressing,  and  the  sleep 

^^^^ned  is  disturbed  by  vivid  dreams ;  restlessness  is  pro- 
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nounccti,  and  toud  iioIhcs  or  bright  lights  produce  much 
aiiiio)'ai)oe. 

Traumatic  fevers  follow  a  traumatism  and  attend  the  hcnl- 
ing  of  .1  wuund.  Tin.-  forms  arc — (i)  primary  wound-fever; 
and  (3)  secondary  wound-fever. 

Primary  xwrnnd-fa'tr  is  a  result  of  the  changes  going  on 
in  a  wound  which  docs  not  contain  pus.  It  is  divided  into 
two  forms:  (o)  aseptic  fever;  and  [p)  traumatic  or  »ur|;tcal 
fever. 

Aicptic  /nvr  appears  after  a  thoroughly  aseptic  opcratioa 
and  after  a  simple  fracture  or  a  contusion.  It  may  appear 
during  the  evcniri^j  of  the  operation  or  not  until  tlie  next 
day,  and  reaches  its  highest  point  by  the  evening  of  the 
second  day  ( lOO"  to  102*).  This  elevation  is  spoken  of  as 
the  "  post-operation  rise,"  Ilesidcs  the  fever  there  arc  no 
obvious  symptoms;  the  patient  feels  first-rate,  and  often 
wants  to  sit  up ;  there  arc  no  rigors  and  there  is  no  delirium. 
This  fever  is  due  to  absorption  of  pyrogenous  material  from 
the  wound-arva,  where  clot-tissue  and  exudate  may  be  ab- 
sorbed. The  pyrogenous  clement  seems  to  be  fibrin -ferment. 
In  some  cases  an  aseptic  fever  may  appear  after  an  opera- 
tion, and  later  be  replaced  by  a  septic  fever.  If  the  tem- 
perature remains  high  after  a  few  days  or  if  other  symp- 
toms appear,  the  wound  should  be  examined  at  oncu,  as 
troahle  certainly  CNist». 

Truumatie  or  surgical  fn-er  i*  seen  in  the  hc:iling  of  in- 
fected wouiid.s  where  there  is  inflammation,  but  no  pus. 
Thi»  fever  is  due  to  the  presence  of  bacteria  in  the  wound 
and  the  absorption  of  their  ptomaines.  It  ceases  as  soon  as 
free  discharge  occurs,  and  its  appearance  is  an  indication  for 
instant  drainage.  The  temperature  rises  pretty  sh-irply  in  a 
day  or  so  after  the  operation,  ascends  with  evening  exacer- 
bations and  mnniing  remissions,  and  reaches  its  height  about 
the  third  or  fourtli  day,  when  suppuration  sets  in  ;  the  tern* 


TF.K.yttA'j{T/ONS  OF  IKI-LAMMATIOlt. 


St 


penturc  begins  to  drop  if  the  pus  has  free  exit,  and  reaches 
noniml  at  the  u'luJ  of  a  wwk  (see  Supfurathv  Fnvr).  When 
the  ^vcT  bvgina  the  wound  >houliJ  be  inspected,  the  stitches 
removed  where  stitch -abscesses  exist,  and  the  area  drained 
and  a.scpticu<;(I.  'Hie  fact  that  this  fever  i5  apt  to  cease 
when  suppuration  begins  led  the  older  surgeons  to  hope  for 
pus  and  to  endeavor  to  cause  it  to  (brm. 

Si-<oniltiry  li'aum/-/iTtr :  SiippHrath^e  Fcvtr, — This  fever, 
which  is  due  to  the  absorption  of  the  ptomaines  of  pyo'^entc 
cocci,  occurs  after  suppuration  has  begun,  and  is  found  when 
the  pus  has  not  free  exit.  If  the  post -operation  rise  con- 
tinues, or  if,  after  it  has  gone,  a  secondary  rise  occurs,  look 
out  for  pus.  Suppuration  in  a  wound  is  indicated  by  a  nipid 
rise  of  lentpcraturc — possibly  first  l>y  a  chill.  The  wound 
must  at  nncc  be  drained.  In  a  chronic  suppuration,  siieh  as 
occurs  in  a  tubercular  process,  there  exists  a  fever  with  marked 
mominf;  reinisMons  and  vesperal  exacerbations,  attended 
with  nij^ht-sweati.  emaciation,  diarrhc».  and  exhaustion. 
This  is  known  as  "*  hectic  fcver;"  it  is  really  a  chronic  sup- 
purative fever.  The  treatment  of  hectic  fcvcr  consists  in 
draining  or,  if  possible,  cxcisinf;  the  infected  area,  a  nutri- 
tious diet,  open  air,  stimulants,  tonict,  and  in  giving  remedies 
for  the  exhausting  sweats. 


V.  TERMINATIONS  OF  INI-I.AMMATION. 

Inflammation  can  terminate  in— (i)  efllision  of  serum; 
(2)  eflusion  of  lymph ;  (3)  formation  of  pus ;  (4)  ulceration ; 
and  (5!  mortification. 

Bffumon  of  Serum. — The  so-called  "serum"  of  inflamma- 
tion is  not  scrum  at  all,  but  is  [jquor  sanguinis.  \Vc  meet 
with  true  scrum  in  passive  conL;estions,  but  not  in  active 
hypernmiias.  Eflusion  of  serum  into  connective  tissue  con- 
stitutes oedema ;  and  into  a  sac,  like  the  peritoneum,  dropsy ; 
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dropsy  being  designated  tiy  Elic  pn:ftx  hydnt-,  a»  hydrotborax. 
Abdominal  dro|>sy  i»  ascites.  Ananarca  i&  general  cfiuuoti 
of  scrum  resulting  from  altered  blood-iiressurc.  CEdenu  t> 
made  manifeNt  by  the  signs  of  inflammation,  tlic  swelling 
being  solt,  smooth,  and  inviastic,  and  the  ]>aits  pitting  on 
pressure.  KfTusion  of  Bcntni  may  be  beneficial,  unloading 
the  vessels  and  hence  relieving  pain,  tension,  and  hypcra:mu 
It  can  do  harm.  In  connective  tissue  it  may  exist  in  such 
quantity  as  to  cut  oflT  the  circulation  of  certain  areas,  thus 
causing  necrosis  KfTusion  into  a  cavity  causes  pressure  on 
it»  contained  |xirtii;  for  instance,  in  it  hydrotliorax  tlie  lung 
vi  comjircsscd. 

Trc'iliiunt. — fiulcma  can  be  relieved  by  multiple  punc- 
tures, but  if  it  threatens  necrosis  free  incisions  must  be 
made.  If  the  dropsy  be  considerable,  tlie  fluid  must  be  let 
out  by  t.ipping,  asjitration,  or  incision.  Tapping  mu»t  be 
done  ascptically,  but  it  offers  danger  of  infection,  as  air  is 
bound  to  enter  and  be  retained.  In  aspirating  use  full  aseptic 
care.  When  it  is  wished  to  drain  the  abdomen,  the  latter 
should  always  be  opened  witli  a  knife,  because  an  intestine 
might  happen  to  be  glued  to  the  abdominal  wall ;  hence  if 
a  trocar  or  a  needle  were  used  perforation  would  take  phicc. 
In  a  moderate  a-dema  there  is  used  locally  compression,  and 
tincture  of  iodine  diluted  with  an  equal  bulk  of  alcohol. 
In  persistent  a-detna  employ  frictions  with  a  stimulating  lini- 
ment. Internally,  salines  and  diuretics  arc  indicated.  TIk- 
compound  jalap  powder  is  well  suited  to  dropsies.  Mercu- 
rials can  be  used,  and  in  severe  casex  .ilso  elatcrium. 

BfiVision  of  Lymph. — The  term  "  lymph  "  is  a  synonym 
for  fibrinous  exudate,  coagulabic  lymph,  plastic  infiltrate, 
siilid  inflamnutory  new  fortnation.  oi^anized  new  formation. 
indifTerent  tissue,  granulation-tissue,  or  embryonic  tissue. 
Here  we  have  effusion  of  highly  albuminous  liquor  san- 
guinis, with  proliferation  of  the  btoud-corpuscles  and  the 
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fixed  connective-tissue  cfll*  (Fip.  24).  Effusion  of  lymph 
lucanii  a  mure  Ncvcrtf  inll^niitMtiiin  than  dcKs  tlic  cfl'usiou 
of  scrum.  Lyiitjili  nuty  be  absorbed  or  il  may  be  oi^anizcd 
into  tissue.     If  it  iKComcf  on^nizcd.  capillariM  form  in  it 
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by  the  cKtcnsion  from  the  surrounding  tissue  of  capillary 
loops,  whicli  raise  up  the  lymph  and  form  jjranutations.  A 
granulation  nui>'  be  defined  as  a  small  mass  of  lymph  con- 
taining vessel*  (Fig.  25). 

Lymph  i.i  divided  into  two  forms — i4a$tk  or  /ormatht 
lymph,  that  which  can  be  converted  into  tissue,  hence  tliat 
which  brings  al>aut  re[xiir:  itf4itstU  ox  troufvus  lynijih,  that 
which  dcvclu|>s  no  fibics  and  cannol  be  converted  into 
Itiuue,  and  which  in  coitsetiuence  cannot  bring  about  refiair. 
I'^usion  of  lymph  may  be  beneficial.  It  reiKiim  all  injuries ; 
it  nurround^  and  encap^ulex  foreign  bodies;  it  circumscribes 
alwccNte* ;  and  it  often  prevents  pus  from  evacuating  into 
a  cavity,  gluing  together  structures  to  make  a  ch.innel  and 
leading  the  ]>u»  to  the  KurCiee.  It  may  be  injurious.  It  forms 
.adhesions  of  the  brain,  pleura,  peritoneum,  pericardium,  and 
joints;  it  produces  opacity  in  the  cornea  and  adhesions  of 
titc  iris ;  it  constitutes  the  false  membrane  of  the  larj-nx  or 
tnKhea:  and  it  causes  stricture  of  the  urethra  and  thicken- 
tnc  of  organs. 

TrcaUtfiHt. — Locally,   employ    compression,   tincture    of 
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iodine,  lead-water  and  laudanum,  alternating  hot  and  cold 
douches,  friction,  and  massage;  also  ichthyol  and  lanotin. 
Internally,  use  mercurials  and  iodide  of  putassium  or  tartar 
emetic.  Prof,  S.  W.  Gross  recommended  the  following  mix- 
ture for  tnflaninialory  thickening ; 

]£.  IVjlONiii  iuiliili,  GT.si 

llyiliarit.  clili>h-)uiD  corrut.,  p.  j^i 

Aiiliiiiuiui  rl  iKilawii  luiraf,  -ff.  ]^.— H. 

Si^.  Three  limts  a  day,  in  hnlf  a  i;lau  or  walct,  aftn  nmb. 

Suppuration  is  a  process  in  which  tissues  and  inflamma- 
tory exudates  are  liquefied  by  the  action  of  pyogenic  cocci, 
and  it  is  a  common  termination  of  infective  inflammation. 
I.oc:dixcd  suppur^ilions  arc  due  to  staphylococci ;  spreading 
suppurations  t<>  alrcptococei.  Cocci  liquefy  exudates  and 
tissues  by  peptonizing  them.  Suppuration  can  be  induced 
by  the  injeclion  of  cocci,  by  their  entry  through  a  wound, 
and  by  rubbing  t)K'm  upon  the  skin.  In  .lonierarc  instances, 
especially  when  the  diet  has  been  putrid,  they  may  enter 
through  the  blood.  The  entry  of  cocci  does  not  necessarily 
mean  suppuration,  as  the  healthy  human  body  can  destroy  a 
moderate  dose,  but  a  large  dose  in  a  healthy,  or  even  a  small 
dose  in  an  unhe;illhy,  organism  almost  certainly  does.  Tltc 
pus  of  all  acute  abscesses  contains  cocci,  but  the  pus  of 
tubercular  abscesses  does  not,  unless  there  be  a  mixed  in- 
fection ;  in  other  words,  pure  tubercular  pus  is  not  pus  at  all. 

Can  suppuration  be  induced  without  micro-organisms? 
It  is  true  that  the  injection  of  irritants  can  cause  the  forma- 
tion of  a  thin  fluid  which  contains  no  organisms,  but  this  non- 
bacterial pus  is  not  pus.  Thf  same  sort  of  fluid  is  formed 
by  injecling  cultures  of  cocci  which  have  been  rendered 
sterile  by  heat,  the  organisms  being  killed,  their  products 
being  the  active  agent.  Spurious  or  "'  aseptic  "  pus  does  not 
concern  us.  as  it  is  never  found  practically.  Impaired  health 
or  an  area  of  lowered  vitality  pre'disposcs  to  suppuration. 
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The  lymphatic  glands,  medulla  of  bones,  serous  membranes, 
.ind  connective  tissue  arc  c»|)ccially  prone  to  suppurate. 
When  a  medulLiiy  can.il  sujipurate-t  as  a  result  of  a  blow 
th^it  does  not  cause  a  wound,  we  know  th,it  the  organisms 
must  have  arrived  by  means  of  the  blood. 

Pus  may  form  in  twenty-four  liours  after  an  inflammation 
bct^ns,  or  it  may  not  form  for  days.  The  older  surgeons 
claimed  that  pus  could  do  good  by  protecting  granulations 
and  sqrarating  di.iorganized  tissue.  It  is  now  held  that  it  is 
absolutely  harmful  by  melting  down  sound  tissue  and  poison- 
ing the  entire  or^nism.  Modem  surgery  has  to  a  great 
degree  abolished  pus. 

If  pus  stands  for  a  time,  it  separates  into  tiivo  portions — 
(l)  a  watcr>'  portion,  the  liquor  puris  or  pus-scnim,  contain- 
ing peptone,  fat,  microbic  products,  osmazonc.  and  salts,  and 
not  tending  to  coagulate  ;  (2)  a  solid  portion,  or  sediment  of 
pu»  cocci,  pus-corpusctcs  (Fig.  26),  and  broken-down  tissue. 
The  ]>u 8- corpuscles  arc  either  white  blood-cclls  or  the  fixed 
celU  of  connective  tissue.  Sonic  uf  them  are  dead,  some  have 
amtcboid  movements,  .some  ate  fatty,  others  arc  granular  and 
contain  more  than  one  nucleus,  and  all  are  degenerating. 
A  pus-cell  is  waste  matter,  and  it  cannot  aid  in  repair. 

Ponns  of  Pus. — IjaitdaMi  or  healthy  pus,  a  name  long  in 
vogue,  is  a  contradiction,  no  pus  being  healthy.  In  former 
days  free  suppuration  after  an  operation  was  regarded  as  a 
favorable  indication,  showing  that  there  was  no  septica-mia, 
which  disease  dries  up  wound -discharges.  At  the  present 
day  suppuration  aflcr  an  operation  is  an  evidence  of  previous 
infection,  of  unpardonable  lack  of  care,  or  of  infection  by  the 
blood.  This  form  of  pus  is  .seen  coming  from  a  healing 
ulcer,  and  is  a  yellowish -white  or  a  greenish  fluid  of  the 
consistence  of  cream,  o{>aque.  with  a  very  slight  odor  if  il  is 
not  putrid,  and  has  a  specific  gravity  of  about  1.030. 

Ma/ignaNt.  ^valery,  or  ichorous  pus  is  a  thin,  watery,  putrid 
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fluid.     It  is  pus  rendered  putrid  by  the  organisms  or  putit- 
faction  (t>ac(cnum  tcrmoy 

Samous  ffus  is  a  form  of  ichorous  pus  cnntAining  blood 
coloritig-niattcT  or  blood.     It  ts  thin,  of  a  reddish  color,  aimI 
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very  acrid,  corroding  the  parts  Ihnt  it  comes  in  contact  with. 
It  is  found  notably  in  caries  and  aircinonu. 

Conerete  or  fibrinous  pns,  which  contains  flnkes  of  fibrin 
or  coagulated  fihro-purulciit  m-iHses.  is  nirt  wiih  in  serous 
cavities  (joints,  j)lcura.  olc).  Tht-se  masses  are  found  in 
■nrective  endocarditis  (Bowditch), 

/V«r/Krj,— The  color  of  blue  p«r«  is  due  to  the  bacillus 
pyocyancus. 

Orange  pus,  which  is  due:  to  Iiaimatoidin,  follows  violent 
inflammations  in  which  red  as  well  as  white  corpuscles  arc 
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led.  these  corpuscles  being  broken  up  by  the  pyogenic 


COCCI. 
^B    Straus  pus  K  a  tliin  serous  fluid  containing  a  few  flnkcs. 
^V     Scrofulous  or  airdy  fits  is  not  pus  at  all.  unless  the  lubcr- 
Bcubir  area  has  undergone  pyogenic  infection. 
H     Gummy  pus  arises  from  the  breaking  down  or  n  guniii).i 
^^  which  has  outgrown  its  own  blood-supply.     It  is  not  pus. 

I.I/«co-/*«j  is  found  in  purulent  caUrrh,  that  is,  tn  sui>])ura- 
ti\*c  inllamnialion  of  an  epithelial  structure.  Il  contains  pus- 
etemcnts  anil  epithelial  cells. 
Casfons  pus  comes  from  the  fatty  degeneration  of  pus- 
corpuscles  or  inflammatory  exudations.  TIiis  mass  may 
calcify.     It  occurs  in  tii[>erculoi]$  processes. 

CoutogioNs  pus  is  ihal  which  contains  and  conveys  the 
elements  of  some  spectfk  contagion,  such  as  small-pox  or 
^^a  chancroid. 

^"     Soppuration  is  announced  by  the  intcnaification  of  nil  in- 
I       flammatory  signs.     Irregular  chiUs   .nnd  drenching  .sweats 
^Barc  ver>'  significant  nf  suppuration  in  an  im|>ortanI  structure 
^^or  of  a  wide  are^.    The  heat  becomes  intense,  the  discolora- 
tion becomes  dusky,  the  swelling  ts  much  augmented,  the 
pain  becomes  lhrobI>ing  or  pulsatile,  and  there  is  an  increasing 
^K  sense  of  tension,     Tl;e  skin  at  the  focus  of  the  inllammatii: 
^P  becomes  adherent  to  the  parts  beneath,  and  fluctuation  sooAI 
appears.     This  adhesion  of  the  skin  is  a  preparation  lor  a 
natural  opening,  and  is  what  is  known  as  "pointing."     An 
^^ important  sign  of  pus  beneath  is  tedcma  ol'  the  skin.     This 
^Kb  noticeable   in  empyema  or  pyothorax  and  appendicitis. 
^^  The  above  sj-mptoms  can  be  rcinforce<I  and  their  significance 
^_  proved  by  the  introduction  of  an  exploring-nccdlc  and  the 
^■discovery-  of  pus. 

^1  Diffused  Cillulilis  or  PkUgmonous  Suppuration :  Purulent 
^^  Jufiltratioa. — This  process  may  involve  a  small  area  or  an 
entire  limb.     It  is  announced  in  severe  cases  by  cnonnous 
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pepttnntiig  Mikta  oo  loteTceUtilar  substance  and  (ibrin  of  the 
acndatt  Gqacfy  tfmw  aad  the  protlucts  of  inflammation  and 
torn  paa.    Within  Ewcnty-four  hours  iiUcr  their  UxJ^nicnl 
the  exudariua  increases  in  amount,  the  mi);ratcd  leucocyte* 
an;  Ibumi  in  eaotmoas  numbers,  the  fibres  of  tissue  swell  u[>, 
ul  ibe  oottoecsxrc-tasfK  spaces  an:  distended  with  cclU  ami 
IukI     The  c(mnectivc--ti55uc  cells,  acted  on  by  pus  cocci, 
iljr  by  karyoktnesis,  develoj)  many  nuclei,  Imc  llicir 
stetUie  projectiions.  degenerate,  ami  constitute  unc  form  of 
poa-carpnscle.  leucocytes  ronnint;  the  re^t     All  (he  sinalt 
vends  arc  choked  with  leucocytes,  this  blocking;  serving  to 
cut  ofT  aourishmcni  and  tending  to  produce  anxmic  nccroAl*. 
Uquc&ctioa  occurs  at  many  foci  of  the  infl-immation,  drop* 
J  of  pus  bcins  formed,  the  .imount  of  e.ich   briin;  proyre*- 
lirdy  added  to  and  many  foci  cmlcscing  ( PI.  2, 1' Ig.  I ).  'Die 
s-cavity  is  circumscribed,  not  by  a  secreting   pyogenic 
rncnibranc,  but  by  embryonic  tissue  whose  cells  and  inter- 
cellular material  have  not  as  yet  broken  down,  and  thu  area 
of  embrj-imic  tissue  is  circumscribed  by  a  zone  of  inflainmn- 
.tiiin.     As  an  abscess  increases  in  size  the  cmbryonk  tissue 
3m  within  outward  liquefies  into  pun,  and  the  zone  of  inflam- 
[lalion  beyond  continually  erriargc*  and  forms  more  lymph. 
^Aftcrattnie  the  inflammation  reaches  thcsur^ic*:,  thermbry* 
onic  tissue  glues  the  superficial  to  (he  tleq»er  parts,  liquclac- 
^bion  of  this  lymph  occurs,  a  small  elevation  due  to  fluid 
■pressure   appears   (pointing),  and   this   elevation  thins  and 
^■breaks  from  tension  and  liquef;ttiion  (spontaneous  cvacua- 
^Bion).    When  an  abscess  formi  in  an  internal  organ  or  in 
some  structure  which  is  not  loose  like  connective  linsue — 
for  instance,  in  a  lymphatic  gland — a  nwiss  of  pus  cocci, 

I  Rowing  in  the  blood  or  lymj^.  lodge:*,  and  these  cocci  by 
nicans  of  irritant  products  cause  aMgululion  necrosis  of  (he 
Adjacent  tissue  and  inilimmatory  exudation  around  it.  The 
area  of  coi^ulation  necrosis  becomes  filled  with  white  blood- 
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cells,  and  ihc  liry  necrosed  part  is  liquefied  by  the  coeei 
Suppuration  in  dense  structures  cau^rii  eon^idemliie  nuAo 
of  tissue  to  die  and  to  be  ca»t  olT,  anil  these  masses  fknt 
in  the  pus.  Lkath  of  a  mas^i  with  dissolution  of  its  ele- 
ments is  necrosis  or  mHammntor^-  (jangime. 

Ponns  of  Aboceasea. — The  following  arc  the  vario«i 
forms  of  .iImcussu-s  :  a<-uif  or  phlfgnwnous.  \i-hich  follows  aa 
acute  inllanimatinit ;  itmrndus,  cotd,  lyifiphalii-,  tubtreular.  ot 
thrvHic  abscess  is  due  to  tubercle,  and  tloes  not  contain  tnie 
pus  without  therc  is  secondary  infection.  It  ]>rc»ci)ls  no  signt 
of  in  dam  milt  ion.  A  lymphatic  abscess  may  fonu  in  a  week 
or  two,  and  hence  is  not  necessarily  chronic,  which  term 
may  mo;in  a  persi.ttent  non -tubercular  abscess;  caicout  or 
chffsy  abscess,  a  eavily  conlaining  ihicW  cheesy  masses,  is  due 
to  the  bfvalcini;  <lown  of  tubercular  matter;  fircNimtribtd 
abscess  is  one  limited  by  embryonic  tissue;  diffused  abscess 
is  a  collection  of  pus  unlimited  by  lymph ;  foNj^tsth^c.  grim- 
tath't,  ttramltring.  or  kyfyistatk  abscess  is  a  condition  in  which 
the  pus  travels  from  its  (brmation-point  and  appears  at 
some  distant  spot  (as  a  psoas  abscess) ;  critical  or  tOHsnttrhv 
abscess  is  one  which  arises  during  an  acute  dtsc:Lse ;  dialhelu 
abscess  is  due  to  a  diathesis;  fmMU  abscess  is  due  to  in- 
fected emboli ;  (ympamtk  or  cmphysemaUnis  abscess  is  one 
which,  contains  the  gases  of  putrefaction;  i-wrj-Jfrrf  abscess,  in 
which  pus  is  circumscribcxl  in  a  serous  cavity ;  fefal  or  ster- 
£'(»rvr^iw^  abscess  is  one  containing  feces  because  of  a  com- 
munication with  the  bowel ;  follkuhr  abscess  is  one  arising 
in  A  follicle:  htrmatk  abscess  is  that  which  arises  around 
blood-clot,  as  a  suppumting  hematoma;  marginal  abscess, 
which  appears  upon  tliL-  martjin  of  the  anus;  fiyamie  or 
mdaiiiitic  abscess  is  thi:  i;nil>cilic  abscess  of  pyaimia;  tntlk 
abscess  is  an  abscess  of  the  breast  in  a  nursing  woman; 
ossifluent  ab:<ces^s.  arising  from  diseased  bone ;  psims  abscess, 
arising  from  vertebral  caries,  following  the  psoas  muscle  and 
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Sly  pointing  in  ihc  groin ;  sympiUhelU  absto^s.  arising 
sonic  distance  from  the  exciting  cause,  such  as  a  sup]>urating 
bubo  from  chancroid;  Ihffal  abscess  is  suppuration  in  a 
tcndon-shcath ;  tropical  abscess  is  an  abscess  of  the  liver,  so 
named  bccau^  it  occurs  in  tropical  countries.  It  usually 
follows  dysentery ;  nrinary  abscess,  caused  by  extravasntcd 
urine;  vtrmnons  abscess,  one  which  contains  iRt<r-s-ltn;i)  worms 
and  communicates  with  the  bowel;  ^cj'/^Atf/ftV  abscf^s,  which 
occurs  in  the  bones  during  tcrtiar>'  sj-philis ;  lirod'te's  absces* 
is  a  chronic  abscess  of  a  bone,  most  common  in  the  head 
of  the  tibia;  j«/^)^«Vi/ abscess,  which  occurs  above  the  deep 
fascia;  dn'P  abscess,  occurring  Ixriow  tlic  deep  ^iscia;  and 
residual  or  Paget's  al»c<»n.  a  recurrence  of  suppuration,  it 
My  be  after  years,  about  the  residue  of  a  former  abscess. 
Acut«  AbAoaas. — In  an  acute  al>sccss  a  |>art  becomes  in- 
imcd  and  embryonic  tissue  forms;  this  is  liquefied  (as 
''above  noted)  and  laudable  pus  is  produced.  If  the  abscess 
is  in  the  brain,  in  the  tonsils,  or  in  the  neighborhood  of  the 
rectum,  the  odor  of  the  pus  is  apt  to  be  offensive.  An  acute 
^bKsccss  can  occur  in  a  person  of  anv  con^ititution. 
^H  SymfiloiHi :  Lotal  Sympioms. — Locally  there  is  intensifica- 
^■ion  of  inflammatory  .signs:  .twelting  cnonnously  increases, 
^tlie  discoloration  bt-conurs  dusky,  the  pain  Inicomes  throbbing 

Rnd  ihc  sense  of  tension  increases,  and  the  cutaneous  surface 
!  «ccn  to  be  polish<-d  and  cedeniatous. 
CoNstUutional  Sympiomt.~~\n  CJiscs  of  small  collections  of 
lus  in  unimportant  structures  there  may  be  no  obvious  con- 
stitutional disturbance.  If  the  abscess  contains  much  pus  or 
affects  an  imporunt  part,  generally  disturbances  appear,  from 
slight  rigors  or  moderate  fever  to  chills,  high  temperature, 
and  drenching  sweat.'v  The  constitutional  condition  typical 
I  of  an  abscess  is  due  to  tlie  absorption  of  retained  elements 
of  pus,  and  this  is  known  as  "  suppurative  fever."  When 
suppuration  Ls  long  continued,  there  exists  a  fever  which  is 
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markedly  periodic:  the  temperature  rises  in  the  evening, 
attiiinini;  its  highcAt  {>oint  usually  between  4  and  8  v.  M.,.inLi 
then  sinks  to  normal  or  nearly  n0rm.1I  in  the  early  morning 
rrrofl)  4  to  8  A.  M.).  When  the  temperature  begins  to  till 
profuse  perspiration  takes  |jlacc.  'Iliis  fever  is  known  u 
"  Iwctic," 

The  s>-nip(onis  of  an  abscess  are  somewhat  modified  by 
location.  Bone  never  suflers  from  acute  abscc^;  sudden 
and  violent  inRammations  produce  nccroixis.  and  all  bone- 
abscesses  are  chronic — that  is,  stow  in  furniation  and  pro- 
longed in  duration.  Pain  is  continued,  but  not  u:;ually 
severe;  it  is  boring  in  character  and  variable  in  intensity, 
being  worse  at  night.  Attacks  of  synovitis  arc  apt  to  arise 
in  the  adj,-icent  joint.  In  abscess  of  a  silent  region  of  the 
brain,  symptonis  may  long  be  entirely  absent.  The  usual 
symptoms  are  headache,  vomiting,  delirium,  drowsiness,  optic 
t»curiii.i,  and  often  a  subnormal  temperature.  Localixii^ 
symptoms  m.iy  be  present.  In  but  few  cases  are  there  fcvcr  _ 
and  sweats.  ^^H 

AppfmiieiHal  ahictss  results  from  ulceration  an«l  perfb^^ 
tton  uf  the  vermiform  appendix,  aplastic  jieritonili.^  circum- 
scribing the  pus.  Its  signs  are  pain,  tcndomcss,  often  swell- 
ing, dulne:(s  on  percussion,  and  somt-times  fluctuation  and 
skin-ci-deiiia  in  the  right  iliac  fos.^a,  fever,  vomiting,  some- 
times con.-!tip.'ition.  and  sometimes  diarrhoea.  Stcrcoraccous 
vomiting  docs  not  occur. 

Abiciss  of  the  tivfr  may  not  be  annuunce<]  by  symptoms 
until  rupture.  We  may  find  fever  of  an  intermittent  type, 
profuse  sweats,  p;iin  in  the  back,  the  shoulder,  or  the  right 
hypochondriac  region,  enlargement  of  the  area  of  livcr- 
dulness.  hc|>atic  tenderness,  »nd  finally  sepsis.  Sometimes 
there  is  fluctuation  and  skin-cedema.  tlie  skin  being  a  little 
jaundiced.  The  symptoms  vary  as  the  pus  invades  adjacent 
organs. 
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Abscess  of  the  Ittng  gives  the  physical  sigrut  of  a  cnvity ; 
the  expectoration  is  olilcnsive  and  contains  fragments  of  lung- 
lissue.      Py.tmlc  ab-scci'ie;i  may  not  be  (iiscoverci). 

{ibsctts  of  thf  mediastinum  causc-t  throbbing  rctro-stcmal 
pain,  chills,  fever,  sweats,  ant]  often  d>'spna^i.  A  tumor  may 
appear  which  pwlsites  ami  fltictuates. 

Pfrinefkrie  abiccss  usually  csium^  tenderness  and  pain  in 
the  lumbar  region  or  about  tlie  hip-joint,  running  down  the 
thigh  and  accompanied  by  retraction  of  tlic  testicle.  Indu- 
ration, fluctuation,  or  wttoma  of  the  skin  may  appear. 
The  constitutional  symptom*  of  suppuration  usually  exist 

Retropharyngeal  abseess  causes  cough,  dyspnoea,  pain  on 
swallowing,  dysphagia,  and  altered  voice;  an  examination 
discloses  a  projection  on  the  posterior  wall. 

Abscess  of  the  antrum  of  Highmort  causes  pain,  ailema- 
tous  swelling,  and  crepitation  on  pressure. 

Abscess  of  the  larynx  induces  violent  cough,  pain,  inter- 
ference with  the  voice,  sw.illowing,  and  breathing,  and  is  seen 
with  a  laryngoscope. 

Prtislalie  absecss  is  manifested  by  chill--«,  fcvcr,  and  sweats, 
developing  during  an  .ittack  of  acute  jirostatitis. 

Diagnosis. — The  diagnosis  of  an  abscc-ss  rests  upon — 
(t)  its  ht!ttor>- ;  (2)  fluctuation;  (j)  poinling;  (4)  surfacc- 
cedeina;  and  {5)  the  use  of  the  exploring-ncedle. 

.A  susi>ectcd  ab*cess  in  a  dangerous  or  important  j>art 
under  no  circumstance  should  be  opened  by  a  bistoury 
without  knowing  that  our  di.ignosi5  is  certainly  correct. 
This  knowledge  is  olitnineil  by  inserting  an  cxploring-needle 
and  finding  the  nature  of  the  fluid  which  exudes.  An 
abscess  made  to  move  with  the  pulse  1^  resting  upon  an 
artery  may  be  coiifoiind<-d  with  an  aneurj-sm.  The  pulse- 
movements  of  an  abscess  are  in  one  direction  only,  it  does 
not  enlarge,  and  if  a  finger  is  laid  upon  cither  .*ide  of  it  the 
fingers  will  be  lifted,  but  not  separated.     The  pulse-move- 
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ments  of  an  ancurj'sm  arc  in  all  directions ;  tbc>-  uc  pol* 
satilc,  tlic  tumor  growK  larger,  and  the  Ani>crs  will  not  . 
be  lifted,  but  will  also  be  separated.  Tlic  exploring  ■ni.i.U'C 
must  be  used :  it  will  do  no  harm  to  an  aneurysm  if  aseptic 
A  npidly-g rowing,  snull-cellcd  sarcoma  fccU  not  unliVcan 
abwesa :  bul  the  cxploring-necdic  discovers  blood,  and  ika 
pus.  A  cy>ttc  lunior  in  separated  from  an  abscess  by  tlic 
iLbcscnce  of  inHniiinialioit,  or,  if  it  inRanics,  by  the  nature  of 
the  fluid  it  contains.  Onlin»ry  caution  will  pivvcnt  us  from 
confounding  an  ab»ce^  and  Strang ulatcil  hernia.  A  coU 
abscess  is  separated  from  an  acute  abscess  by  the  absence 
of  inHaintnatory  signs. 

IWgHoiis. — The  prognosis  varies  according  to  the  number 
of  abscesses,  their  location  and  size,  and  the  strength  of  tbc 
pialk-nt. 

TrfafmcHl. — In  the  treatment  of  an  absce.ss  there  is  one 
absolute  rule  which  know.'i  no  exception,  namely,  that  when- 
ever and  wherever  pus  is  found  the  abscc^  should  be  evacu- 
ated at  once,  and,  after  evacuating  it,  thorough  drainage 
provided  for.  It  should  be-  opened  early,  if  possible  even 
before  pointing  or  fluctuation,  to  pixnrent  tissue-destruction, 
subfascial  burrowing,  and  general  contamination.  In  puru- 
lent effusion  into  the  plcuial  cavity  (empyema  or  pyothorax). 
resect  a  portion  of  a  rib,  cut  aw-iy  periosteum,  incise  the 
pleiir:i,  cv,iciinte  the  pus,  wa^h  out  the  cavity  first  with  a 
l4-vo]umc  solution  of  peroxide  of  hydrogen  diluted  with 
an  cqual'bulk  of  water,  llicn  with  a  1 :  3000  solution  of  cor- 
rosive sublimate,  then  with  boiled  water;  insert  3  drainage* 
tube,  dress  antiscplically,  and  immobilize  the  clicst  with  a 
binder,  washing  out  afresh  every  day.  If  there  be  a  large 
pus-cavity,  resect  a  jKirtion  of  each  overlying  rib  to  permit 
of  sinking  in  of  the  chcst-watl  and  approximation  of  the  sides 
of  the  pus-cavity  (Kstlandcr's  ojicration).  Operations  by  the 
trocar  or  aspirator  are  rarely  curative.     In  purulent  pcrito- 
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iiitis,  open  the  abdomen  and  flush  well  with  boiled  water, 
insert  .1  drainage-tube, and  wash  out  the  abdomen  everyday. 
Abscess  of  the  liver  requires  that  an  incision  be  made 
along  the  edge  of  the  rib»  down  to  the  liver,  which  organ 
is  then    stitched   lu  the  edges  of  the  wound,  the  abscess 
opened  and  washed  out.  and  a  tube  in^icrted.     A|>i>cndicular 
abscess,  abscess  of  lung,  of  nK-diistinum,  etc.,  like  all  other 
bsccsscs,  require  incision  and  drainage.     In  abscess  of  the 
rain  the  skull  should  be  trephined,  the  membranes  incised, 
and  the  abscess  sought  for,  opened,  and  drained.     In  bone- 
ibscens  the  bunc  mu.st  be  trephined.     In  an  ordinary  super- 
ficial absccxs,  after  clean.sing  the  parU.  make  the  skin  tu-n.^c, 
incise  with  a  .lihaqHiwinteil  curved  bi^lollrJ',  anil  let  the  jnis 
n  out  itself,  pressure  being,  as  a  rule,  undesirable.     If  tis> 
iKr-shn.-ds  block  up  the  o]K:ning,  they  mu.it   be  picked  out 
itii  forceps.    If  the  atmospheric  pres:ture  will  not  cause  the 
pus  to  flow  out.  make   light   pressure  with  warm,  moist. 
aseptic  sponges.     After  the  pus  has  come  away,  wash  the 
cavity  with  peroxide  of  hydrogen  and  then  with  corrosive 
solution  (1:1000),  and  pack  with  iodoform  t;auze  for  two 
or  three  days,  when  the  discharge  becomes  serous.     Pursue 
rigid  antisepsis  in  dealing  with  pus.     It  is  true  we  already 
have  infection,  but  we  can  easily  infect  with  organisms  of 
putrefaction,  making  putrid  pus.     In  a  deep  abscess  always 
use  a  drainagc-lubc  for  .teveral  days. 

CIn  a  deep  abMie:^  or  an  :ib.ice^  sitwited  near  important 
vcsscLt,  do  not  boldly  plunge  in  a  knife.  Hilton  says  to 
"plunge  in  a  knife  is  mrt  courageous,  as  it  is  without  d.nngerj 
to  the  surgeon,  but  may  be  fatal  to  the  patient."  Remt.-mbcr 
ftUo  th.it  a  large  amount  of  pus  displaces  normal  anatomical 
reUtions.  Milton's  method  of  opening  a  deep  absce--<^s  (as  in 
the  axilla  or  neck)  \&  to  cut  through  the  deep  lascia  and 
thea  to  push  into  the  abscess  a  grooved  director  until  pus 
shows  in  the  groove;  along  this  groove  push  a  pair  of  dress- 
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ing-fbrccps.  shut;  alter  they  reach  the  depths  open  then 
and  withdraw,  anil  su  dilate  the  opL-ning;  then  ioscrt  a  tube 
and  wash.  In  an  abscess  in  the  posterior  part  or  the  Ofbtl. 
after  incisin}*  transversely  a  portion  of  the  upper  lid.  the 
abscess  should  be  reached  by  this  method.  Always  endeavor 
to  open  an  abscess  at  its  most  dependent  part,  remembering 
that  this  may  dciK'nd  upon  whether  the  patient  is  erect  or 
reciimlx.-nt,  If  we  do  not  niiike  ihe  opening  at  the  lowcjt 
point,  all  the  pus  will  not  run  out  and  the  walls  will  not 
completely  collapse. 

In  post-pharj-nj^cal  abscess  opcnini;  through  the  moulb 
is  dangerous,  as  pus  may  enter  the  larynx.  In  these  ca-ses 
it  is  better,  as  Milton  ailvised.  to  cut  down  through  the 
stcrno-clcido-niastoid  muscle  to  the  fascia  below  it  and  pudi 
the  director  and  forceps  through  this  into  the  abscc^ 
When  an  abscess  contains  diverticula  or  pouches,  the  latter 
should  he  slit  up  or  a  counter- o]>cning  be  made.  A  counter- 
opening  is  made  by  entering  the  dressing -forceps  at  our  first 
iRciston,  pushing  them  through  the  abscess  to  the  point 
where  we  wish  to  mnke  our  counler-opcntng.  opening  the 
blades,  and  cutting  Ixjtween  them  from  without  inward.  The 
blades  are  then  closed  and  projected  through  the  inciMon; 
they  are  opened  to  ililnte  the  new  door,  and  closed  again  upon 
a  drainage-tube  whicli  is  pulled  through  from  opening  to 
opening  as  the  instrument  is  withdrawn.  In  empyema  from 
a  wound  make  a  countrr-openini;  by  resecting  a  rib.  When 
pus  burrows,  insert  a  grooved  director  in  each  channel  and 
slit  it  up  with  a  knife. 

Rest  is  of  the  first  importance  in  the  healing  of  an  abscen, 
and  we  try  to  obtain  it  by  bandages,  splints,  and  pressure 
which  will  immobilize  adjacent  muscles  and  approximate 
the  abscess- walls.  If  an  abscess  is  slow  to  heal,  use  as  a 
daily  injection  peroxide  nf  hydrogen  followed  by  i  :  500 
corrosive  sublimate,  or  3  drops  of  mtric  acid  to  ^  of  water, 
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3  grains  of  zinc  sulphate  to  %\  of  water,  or  a  5  per  cont 
'solution  of  carbolic  acid.ora  solution  of  pyokdnin.  sj  of  tlic 
concentrated  solution  to  Oj  of  water,  or  20  drops  of  tincture 
of  iodine  to  3j  of  water.  The  constitutionnl  irealmimt  of 
an  abscess  depends  upon  its  seventy  and  u(>on  the  import- 
ance of  the  structures  involved.  In  a  bad  cjse  the  pjiticnt 
should  be  put  to  bed,  opiates  given  with  :i  free  hand,  the 
bowels  kept  active  by  calomel  and  salines,  akin-activity  m,iin' 
^  taincd.  nutnbous  food  insisted  on,  and  stimulants  libenUly 
■employed. 

H  Tubercular  iib»cee»,  called  also  chronic,  cold,  scrofulous, 
'  and  lymphatic,  ts  an  abscess  circumscribed  by  a  distinct 
membrane.  Asliurst  says  that  the  tcnn  "  chronic  "  is  a  bad 
Kone,  "  It  refers  etymologicaily  only  to  time.  A  phlegmon- 
"ous  abscess,  if  deeply  seated,  may  be  of  slower  development 
than  a  chronic  or  cold  abscess  which  is  superficial."  A 
tuberculous  abscess  is  most  common  in  the  lymphatic  glands, 
bones,  joints,  and  .subcutaneous  connective  tissues,  and  is  rare 
after  the  twentieth  year,  It  may  contain  quarts  of  curdy  pus. 
The  bacilli  of  tubercle  cau.sc  inflammation,  and  embryonic 
tissue  it  fanned,  which  under^^ocs  coagulation  necrosis  and 
caseation  bccau.'ie  of  the  irritation  of  ptomaines  and  ana;n)ja 
due  to  the  mass  oulgrowinu  its  own  blood-supply.  First 
there  forms  from  embr>-onic  tis-iuc  a  cheesy  matter  which 
is  liquefied  into  scrofulous,  curdy,  or  tubercular  pus.  This 
really  is  not  pus,  as  the  tubercle  bacillus  is  not  pyogenic ; 
if  true  pus  forms,  it  i.-i  because  of  a  secondary  infection  with 
,  pus  cocci — an  accident,  and  not  a  part  of  the  natural  proce^ 
[of  formation  of  a  cot<)  abscess.  A  cold  abscess  may  be 
absorbed,  or  may  become  encapsulcd  by  fibrous  organization 
I  of  its  limiting  lymph  into  the  pyogenic  membrane. 

Symf^otHS. — The   term  cold  abscess   is   employed   for  a 

tubercular  abscess  because  it  presents  no  inflammatory  signs. 

I  There  is  no  local  heat;  no  discoloration  unless  pointing 
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oocursj  tllL'  parts  look  paler  than  natiiml ;  pain  is  absent 
ia  the  abiiccss,  thuu^it  it  may  exist  at  tlic  ]ioinl  of  origin  gf 
the  pus;  the  pus  wanders  Tfom  its  point  of  origin  under 
the  influence  of  gravity;  flucttiatiun  is  present  unici*  thick 
w.ills  mask  it-  Constitutional  symptoms  arc  al)sent  unless 
scconilary  inrection  occurs.  The  tumor  may  suddenly  appear 
in  some  spot — the  groiii.  for  instance.  The  abscess  may  last 
for  year$  without  producing  pain  or  annoyance.  The  cxplor- 
ing-needle  will  settle  the  diagnosis.  The  constitution  is  in- 
variably below  nonnitl  becnu^-  of  the  tuberculou.s  infection, 
and  the  temperature  is  a  little  above  normal.  A  cold  abscess 
which  is  infected  with  pus  cocci  exhibits  gn-iit  inflammation, 
and  fever  rapidly  develops.  In  tubercular  disease  of  ihc 
vertebra  the  fluid  may  find  its  way  to  the  lumbar  region, 
to  the  iliac  region,  or  to  the  immediate  neighborhood  of 
I'oupart's  ligament,  above  or  below  it 

Rftro'pharyngtat  or  post-ffmrvN^dil  absttss  is  ttsuall)-  due 
to  caries  of  the  cervical  vertebra.  A  tumor  projecls  from  the 
posterior  pharyngeal  wall,  and  there  is  great  interference  with 
respiration  and  deglutition,  i'us  from  caries  of  the  cervical 
vertcbriB  ma>'  reach  tlic  posterior  mediastinum  by  following 
the  cesophagtis,  or  it  may  appear  in  front  of  or  behind  the 
atcrno -mastoid  muscle  (Kdniund  Owen). 

Durtal  Ahsiiss. — The  jius  in  doi'siil  ab.scess  arises  from 
dorsal  caries,  flows  into  the  posterior  mediastinum,  ami 
reaches  the  surface  by  passing  between  the  tr:insverse  pro- 
cesses. The  pus  from  dors;al  caries  nwy  run  forwanl  be- 
tween the  intercostal  muscles  or  between  these  muscles  and 
the  pleura,  pointing  in  .in  intercostal  .space  at  the  side  of  the 
stemimi  or  by  the  rectus  mu*cle.  It  may  open  into  the 
gullet,  windpipe,  bronchus,  pleura,  or  pericardium.  It  may 
descend  to  the  diaphragm  and  travel  under  the  inner  arcuate 
ligament  to  form  a  psoas  absees'i.  nr  under  the  outer  arcuate 
ligament  to  form  a  lumbar  absce^.    A  p.soas  abscess  poiots 
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external  to  tlic  femoral  vcmscIx,  and  is  thus  diiitinguishcd 
frcHii  A  fciiioral  lienita. 

Iliac  abscdi  comes  from  lunibar  caries,  the  tumor  lying 
in  the  iliac   Ibssa  and  pointing   above  Foupart's   ligament. 

IHaas  aistfis  is  usuiilly  due  to  lumbar  caries.  Ilic  pus 
pointing  in  Scarpa's  triangle  external  to  tlic  femoi-iil  %e.i.ieK 
A  psoas  or  iliac  abscess  by  followin<;  the  lumbo-s^icral  cord 
and  great  sciatic  nerve  forms  a  Kiukal  abscess.  These 
abscesses  may  open  into  tlic  bowel,  bladder,  ureter,  or  peri- 
toneal cavity. 

Lumbar  Ahsefii. — In  a  lumbar  abscess  the  pus  from  dorsal 
c-iries  descends  beneath  the  outer  arcuiitc  ligament,  or  tlie 
pus  frmn  lumbar  caries  which  collected  anterior  to  or  in  the 
quadratus  lumbnrum  muscle  (lows  backward  between  the 
last  rib  and  iliac  crest  in  the  triani;Ic  of  Petit' 

TrtalmtNt. — If  a  small  cold  abscess  exists  in  a  superficial 
structure,  open  it  with  aseptic  care,  curette  its  walls,  wash 
with    1  :  lOOO  mercurial  solution,  pack  with   iodoform 

me,  and  dress  antiscptically.  In  a  day  or  two  remove  the 
gauze,  but  continue  mercurial  dressings.  If  it  be  slow  in 
bealirig,  inject  or  swab  out  with  a  stimulating  lluid  a.t  in 
acute  abscess. 

Cold  Abs£tiS  of  Lympkatu  Glands. — in  non-exposed  pr>r- 
tion-*  of  the  body  the  capsule  should  he  inci.'<ed.  diwected 
and  jcrapeil  away,  and  the  cavity  svrabbcd  out  with  pure 
carbolic  iicid  and  packed  with  iodoform  gauze.  If  the 
abscess  is  allowed  to  burst,  it  wiU  make  an  ugly  scar ;  there- 
fore in  exposed  portions  of  the  body  an  effort  should  be 
made  to  prevent  a  scar.  When  only  a  little  pus  exists  and 
the  skin  is  not  dt5<^olorcd,  prepare  the  jiarts  antiscptically 
and  carry  a  silk  thread  by  means  of  a  needle  through  the 
skin,  through  the  gland,  and  out  at  its  lowest  point.     Dress 

t  Pot  >  )B(id  (IcKtiplion  of  Ibntr  alxcwcs  Kt  Omn'i  UMtmalaf  Amatemy, 
btaxt  wbich  ihe  alwvc  ta  coodaucd. 
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ulcer  consists  of  embryonic  tixsue  and  cormponds  with 
the  iib^cens-wall.  An  at»ccs£  arises  from  molecular  duth 
in  tht:  ti»5Ue-s ;  an  ulcer,  from  molecular  death  of  a  free  sur- 
lacc.  An  ulcer  must  not  be  confounded  witli  an  excoriation. 
In  an  ulcer  the  cerium  is  aiway*),  and  the  subcutaneous  tis- 
sue is  genently,  deslroyc^l.  and  a  scar  is  left  after  hcaliRg. 
In  an  excoriation  the  mucous  layer  of  epitliclium  is  exposed, 
or  lhi5  is  destroyed  and  the  corium  exposed.  The  con'um 
is  never  destroyed,  and  no  scar  remains  after  be.iling. 

Neoroeis  can  arise  from — (i)  Inflammation.  Tiie  pressure 
of  the  exudate  can  cut  ofl*  the  circulation,  or  bacteria  may 
directly  destroy  tissue  Suppuration  occurs.  (2)  The  action 
of  pus  cocci,  causing  primary  ccll-necrous.  (3)  Bacteria  of 
putrcfiction  and  cocci  of  suppur.ition  acting  upon  a  wound. 
(4)  Trdum^itism  or  irritants,  |iro(lucing  at  once  .stasis,  which 
is  added  to  by  secondary  infl.Tmm.ition,  the  exudate  under- 
going purulent  Hqucfiiction. .  (i;i  Prolonged  pressure.  (6) 
Deficient  blood-.iupply.  (7)  K.^ulty  venous  return.  (8)  De- 
generation of  a  neopla.ttic  infiltration  gummatous,  malig- 
nant, or  tubercular).  (9)  Trophic  disturiiancc.  (10)  Nutri- 
tional  disturbances  (as  scurvy).  Mo-«t  ulcers  are  due  to  pus 
cocci,  and  even  those  that  arise  from  something  else  (as 
gumm-itous  degeneration)  are  apt  to  suppurate. 

Clasaiflcation. — Ulcers  are  classified  into  groups  accord* 
ing  to  the  condition  of  the  ulcer  and  the  associated  con* 
stitutional  state.  In  the  first  group  we  And  the  v.irico«e, 
hcmorrh.agic,  acute,  chronic,  irritable,  neuralgic,  etc.  In  tlie 
second  group  arc  placed  the  strumous,  syphilitic,  senile, 
scorbutic,  etc.  All  ulcers,  whatever  their  origin,  are  either 
ae»lf  or  ehrimic.  and  such  conditloiK  as  great  pain,  hemor^ 
rhagc,  ccdcma,  exuherunt  granulations.  phagediL-na.  slough* 
ing,  struma,  gout,  sj-philis,  scurvy,  etc.  are  to  he  looked  upon 
as  complications  The  leg  is  so  conmion  a  site  of  ulcers  as 
to  warrant  special  description. 
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Aoate  u!cer  of  the  Iflff  may  follow  an  acute  inflammation 
and  niay  be-  aculc  from  the  sUrt,  or  may  be  first  chronic  and 
become  acute.  It  U  characterizctl  by  rapid  progress  and 
intense  inftammntion.  In  stiapc  thnc  ulcers  are  usually 
oval.  The  bottuni  of  an  acHlc  ulcer  is  covered  with  a  ma^ 
of  gray  ai^astic  lyinpti,  ur  it  may  have  upon  tt  large  green-^ 
ish  sloughs.  The  edges  are  thin  and  undermined.  Tlie  dis- 
charge is  very  profuse  and  iciiorou!!.  excoriating  the  sur- 
rounding |>arts.  TIm:  adjacent  surface  is  inflamed  and  wdcm- 
atmis,  Tlicre  is  much  burning  p:iin.  When  the  ulcer 
jtpreadK  with  great  rapidity  and  becomes  dec|>er  as  well  as 
larger  in  sur(itce-area.  it  is  called  "  phagedamic."  If  sloughs 
form,  this  indicates  that  tiuue-dcath  is  going  on  so  rapidly 
that  the  dend  portions  have  not  time  to  break  down  and  be 
off  Limited  stasis  produces  molecular  death ;  more 
tensive  stasis,  a  slough,  Constitutionally,  there  is  gastro- 
intcrtinal  derangement,  but  rarely  fever. 

TnatmeHt. — In  treating  an  acute  ulcer  of  the  leg.  give  a 
dose  of  blue  mass  or  calontel,  followed  in  eight  or  ten  hours 
by  a  saline  (,iij  each  of  Rochellc  and  Hpsom  salt).  Order 
light  diet.  Deny  stimulants  except  in  diphllteritic  ulcer. 
Administer  t^tum  if  pain  is  severe.  Use  a  spray  of  pcr- 
ide  and  the  scissors  and  forceps  to  get  rid  of  sloughs,  and 
ifter  their  removal  wa.<^h  the  ulcer  with  corrOMve  sublimate. 
If  the  sloughs  cannot  be  removed,  use  the  antisqitic  poultice. 
fter  anepticizing,  local  bleedttig  is  of  great  value.  Tie  a 
let  below  the  Vxkx,  make  multiple  punctures,  and  let  the 
licnt  sit  with  his  leg  in  tepid  water  untii  eight  or  ten 
ices  of  blood  have  been  lost;  then  untie  the  fillet  and 
S3  with  antiseptic  poultices,  keeping  the  leg  cle^'ated.  In 
o  days  p.iint  around  the  ulcer  with  equal  parts  of  tincture 
iodine  and  alcohol,  and  repeat  this  treatment  every  day. 
Irctsinj;  the  ulcer  with  iodofom».  covering  it  with  gaute.  and 
ducing  pre$fiurc  by  means  of  a  roller. 
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Many  cases  do  very  well  on  the  local  use  of  lead-water 
and  laudanum  and  the  rotkral^cr  bleeding.  If  the  discharge 
is  offensive,  use  gr,  iij  of  chloral  to  cvcr>-  3j  of  lead-wali:r. 
The  use  around  an  acute  ulcer  of  a  25  per  cent,  ointnient 
of  ichthyol  is  highly  valuable.  If  sloughs  continue  to  fenn, 
touch  with  a  1 : 8  solution  of  acid  nitrate  of  mercury  or  with 
a  pure  solution  of  carbolic  acid  and  reapply  antiseptic  poul- 
tices. If  an  ulcer  continues  to  spread,  clean  it  up  with  per- 
oxide of  hydrogen,  dry  with  absorbent  cotton,  touch  with 
n it r:itc-or- mercury  .solution  (i  :  S),  and  apply  a  poultice.  Do 
this  every  day  until  it  ceases  to  extend  and  granulations 
begin  to  form. 

In  an  ulcer  covered  with  a  great  mass  of  aplastic  lymph, 
touch  il  d.iily  with  solution  of  silver  nitrate  (gr.  xl  to  ^) 
or  with  acid  nitrate  of  mercury  (l ;  15)  and  dress  with  iodo* 
form  and  gauze.  Give  internally  tonics,  stimulants,  and  good 
food.  In  any  case,  when  granulations  form  we  should  drcss 
antiseptically  with  dry  dressings,  but  wc  can  employ  a  non- 
irritant  ointment,  such  as  cosmoline.  If  granulation  is  slow, 
touch  evcr>'  day  with  a  solution  of  silver  nitrate  (gr.  x  to  5j) 
and  dress  antiseptically,  or  with  3  stimulating  ointment 
(resin  cerate  or  sj  of  ung.  hydrarg.  nitratis  to  S^'ij  of  ung. 
pctrolii),  or  with  an  ointment  of  copper  sulphate,  gr.  iij  to  |j, 
or  with  3  drops  of  nitric  acid  to  ^  of  gum  Ar.ibic  or  cotton. 

Chronic  oloer  of  the  lee  is  char.icterized  by  low  action  and 
slow  progress.  It  may  be  chronic  from  the  start,  or  it  may 
result  from  acute  ulcer.  Mare  usually  it  is  found  as  a  soli- 
tary' ulcer  two  inches  above  the  internal  malleolus.  Syphi- 
litic ulcers  occur  in  a  group,  arc  often  crescenlic,  and  arc  fre- 
quent u]X)n  the  front  of  the  knee.  A  chronic  ulcer  is  circu- 
lar or  oval,  and  is  surrounded  by  congested,  discolorvd,  and 
imiurated  itkin.  this-induration  being  due  to  embryonic  tissue, 
and  there  \%  often  eciiema  or  a  broun  piginenuiion  of  the 
neighboring  skin.     The  bottom  of  the  ulcer  is  uneven,  and 
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(WiuaJly  posscsst-s  c^anulations  each  of  which  is  the  size  of 

'  a  pin-point,  red,  anil  uhicli  may  be  cxubcnint  or  nuy  be 

(zdcmatous.     If  granulations  are  absent,  the  ulcer  has  tbc 

appea/ancc  of  »  bit  of  h'vcr.     The  edges  arc  tliick.  turned 

^  out,  and  not  sensitive  to  the  touch.     Occasionally  the)- are 

Hthin  and  undermined.    Sonic  ulcers  arc  thick,  indurated,  and 

adherent ;  this  prevents  healing  by  antagonizing  contraction. 

ITreatmtHt. — In  treating  a  chronic  ulcer,  give  a  saline  every 
day  or  ko.  Treat  any  cxi.'itiRg  diathesis.  In.<iist  on  rv-st  and, 
if  possible,  elcv.ition.  Asc[>ticizc  the  ulcer.  Draw  blood  by 
shallow  .ic-trificalions  of  the  bottom  of  the  ulcer  and  the  skin. 
If  the  ulcer  is  .adherent,  make  incisions  like  cither  of  those 
shown  in  Figure  27,  each  cut  going 
through  the  deep  fascia.  These  incis- 
ions, besides  permitting  contraction 
■allow  granulations  to  sprout  in  then 
which  eventuate  in  the  absorption  01 
the  exudate.  After  incLiion  keep  tlit. 
part  elevated  and  dre>sed  antiscptically 

Iibr  two  day>.  In  two  da^-s  after  scarification  or  incision, 
scrape  the  ulcer  with  a  curette  until  sound  tissue  is  reached, 
and  make  radiating  incisions  through  its  edge.  Use  anti- 
septic {Multiccs  for  two  days  inoi-e,  then  paint  around  the 
ulcer  with  tincture  of  iodine  and  alcohol  (1 : 3)  and  dress  tlie 
leg  with  hot  lcad>waterand  Iaui.Luiuni.    When  healing  begins, 

I  treat  as  outlined  for  healing  .-tcute  ulcer  (p,  103). 
OomplictttioD*.— Remove  by  M:is»ors  and  forceps  any  u-te- 
leHs  li.-wsuc.  Take  out  dead  bone ;  slit  sinusct ;  trim  over- 
hanging ci^cs.  Treat  eczema  by  attention  to  the  bowels 
and  sttimach.  and  locally  by  washing  witli  Johnson's  ethereal 
soap  and  by  the  use  of  powdered  oxide  of  zinc  or  borated 
talcum.  tl)c  leg  being  wrapped  in  cotton,  Avoid  ordinary 
I  soap,  grea*e.  and  ointment-  Varicose  veins  dcm.ind  either 
L  ligation  to  several  |x>ints,  excision,  obliteration  with  Vienna 
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paste,  or  the  continurd  use  of  a  fUnncI  roller  or  a  M.uiin 
bandxj^c.     Inflamniation  is  m<.-t  by  rest,  clcvzilJon.  and  paint- 
ing the  neicliborinR  parts  with  dilute  iodine,  and  by  the 
use  of  a   hot  soUition  of  lead-water  and   laudanum.     For 
calloused  cdj^cs  employ  radiating  incisions  or  cut  tlicm  awiy, 
Ordinar)'  thick  edges  can  be  strapped.    In  strapping  use  adh^ 
sive  plxtler  and  ilo  not  completely  encircle  the  limb.    When 
the  piirts  are  adherent,  completely  or  jxirtly  surround  the  «fc 
with  a  cut  through  the  deep  fascia.    If  the  bottom  of  the  ulcer 
is  foul,  dry  tt  and  touch  with  a  solution  of  acid  nitrate  of 
mercur)'  (1:8)  or  with  a  .solid  stick  of  silver  nitrate.    Repeal 
this  every  third  day  and  dress  with  an  antiseptic  poultice 
until  granulations  appear.     Superfluous  granulations  (proud 
flesh)  should  be  cut  away  or  mowed  down  with  silver  niiratt. 
When  a  man  having  an  ulcer  must  go  out,  use  a  firniiy- 
applied  roller,  or,  belter  still,  a  Martin  b.indagc.   This  bandage, 
which  is  made  of  red  rubber.  limits  the  nmoimt  of  arterial 
blood  going  to  the  ulcer  and  favors  venous  flow  from  the 
sore  and  its  neighborhood.     The  bandage  should  be  uiied 
as  follows :    Before  getting  out  of  bed.  sjiray  the  sore  with 
hydrogen  peroxide  by  me^ins  of  .an  atomizer,  dry  off  the 
froth  witli  cotton,  »'a.ili  the  leg  with  soap  and  iv.iter,  dry  it, 
and  put  on   the   band.tge — all   of  which   should   be   done 
before  putting  a  foot  to  the  floor.     At  night,  after  getting  in 
bed,  take  off  the  bandage,  wa«li  with  soap  and  water,  and 
dry  it,  and  again  ck-au'se  the  leg  and  ulcer.     If  these  rules 
are  not  striclly  observed,  the  Martin  bandage  will  produce 
pain,  suppuration,  and  eczema  of  the  leg.     lrrit.ibte  ulcer  is 
due  to  exposure  of  a  nerve  and  destruction  of  its  .sheath- 
Find  with  a  probe  the  painful  granulation  and  divide  it  with 
a  tenotome,  or  curette  llie  ulcer  or  burn  it  wilh  solid  stick 
of  silver  nitrate.     If  healing  entirely  liiils,  skiii-yraft-     There 

^arc  two  methods  of  skin-t'eafting — tO    Revi-rdin'.s  and  (2) 
Thiersch's.     (Sec  f^aitic  StfrgiTy.) 
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Ulcers  In  any  Beeion. —  Tlte  fungous  or  cxubtrant  ulcer  is 
especially  common  in  bums  and  other  injuric-s  when  cica- 
tricial contraction  causes  venous  obstrucbon.  These  granu- 
lations bleed  when  touched.  Burn  or  cut  them  oflT  with  a 
sharp  knife,  stop  hemorrhage  if  there  be  any,  and  strap  or 
use  the  rubber  bandage. 

ErithistU,  irritablf,  or  pamful  ulcers,  which  are  very  sensi- 
tive, are  due  to  the  exposure  of  a  ncrvc-hiament.  They  arc 
especially  found  near  the  ankle,  over  tin:  tibia,  in  the  anus 
(fissure),  or  in  the  matrix  uf  the  n:iil  (in  inijruuing  nail). 
Curette  an  erethisttc  ulcer,  and  touch  with  pure  carbolic  acid 
or  with  the  solid  stick  of  silver.  Chloriil,  i^r  xx  to  the 
ounce,  allays  the  pain;  so  docs  cocaine  for  a  time, 

P/tagctttenic  Ulcer, — The  phageda:nic  ulcer,  which  means 
the  profound  microbic  infection  of  tissues  debilitated  by 
local  or  constitutional  disease,  is  commonly  venereal.  This 
ulcer  has  no  granulations  and  is  covered  witii  sloughs;  it-t 
edges  arc  thin  and  umicrmincd,  and  it  spreu<U  nipidly  tii 
all  direction.i  It  requires  the  use  of  strong  canities  or  the 
I'aquclin  cautery  followed  by  iodofonn  dressing-  Internally, 
use  tonics  and  stimulants. 

A  rtxienl  or  Jacob's  ulcer  is  a  .su(K-rficial  epithelioma  devel- 
oping from  «;baceoMS  glands,  sweat-glands,  or  hair-follicles. 

Decubital  ulcer,  or  bed-sore,  is  due  to  pressure  upon  an  area 
of  feeble  circulation. 

Neuro-paralySie  or  trop/ite  ulcer  is  due  to  impairment  of 
the  trophic  centres  in  the  cord. 

Tfic  perfinratiag  ulcer,  a  name  given  by  \''esignc.  commonly 
affects  the  mclatarso-phalaiigcai  joint  or  the  pulp  of  the 
great  toe  about  a  cnni.  The  parts  alioul  the  corn  inflame, 
and  pus  forms  which  runs  into  the  bone.  A  sinus  evacuates 
the  pus  by  the  side  of  the  corn.'  As  this  ulcer  may  be 
resent  in  anaesthetic  Icjtros)-,  |>iiraly«.-d  limbs,  and  tabes 
■Sec  Trtb  \»  /.aatrt,  Kov.  !•),  1SS4. 
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dorsalis,  and  ax  the  part  on  which  it  occurs  is  apt  to  be 
sweaty,  cold,  and  possessed  of  impaired  sensation,  and  ai  the 
sort:  may  be  hereditary,  it  is  usually  set  down  as  tropbic 
in  ori){in.  Treatment  of  a  pciforating  ulcer  con^iHts,  accord- 
ing to  Treves,  in  going  to  bed  and  poulticing.  Every  tunc 
a  poultice  is  removed  the  raised  epithelium  around  the  ulcer 
it)  cut  away  and  then  the  [xiulticc  is  rvaj)plicd.  In  about 
two  week^  an  ulcer  rcnmina  surrounded  by  healthy  tissue. 
Treves  treats  tliis  sore  with  glycerin  made  to  a  crvamy  con- 
sistency with  salicylic  acid  to  each  ounce  of  which  TIlx  of 
carbolic  acid  have  been  added,  lie  direct*)  the  patient  to 
wear  during  the  rest  of  his  life  some  form  of  bunion-plaster 
to  keep  off  pressure.  If  in  a  perforating;  ulcer  the  bone  tl 
diseased,  it  must  be  removed.  This  ulcer  tends  to  recur  in 
the  same  spot  or  in  adjacent  parts,  and  it  may  be  nec&uary 
to  amputate  the  toe  or  the  foot. 

Epithcliomalou.s  sarcomnlotis,  tuberculous,  ,ind  s>-philitic 
ulcers  are  considered  under  their  respective  heads. 

Fistula. — A  fistula  is  aii  abnormal  communication  between 
the  surface  and  an  internal  part  of  tlie  body,  or  between  two 
natural  cavities  or  c.mals.  The  first  form  is  seen  in  a  rectal 
fislut.i,  a  urethral  fistula,  or  a  biliary  fistula,  and  the  second 
form  is  seen  in  a  vesico-vafjin.il  fistula.  I'istiila;  may  result 
from  congenital  defect, as  when  there  is  failure  in  the  closure 
of  tlio  br.'inchial  clefts,  sloughing,  traumatism,  and  su])pHra- 
tion.  Fistuhe  are  named  from  their  situation  and  communi- 
cations.   (Fig,  1 00). 

A  sinus  Is  a  tortuous  track  0|>ening  u.sual1y  upon  a  free 
siir&ce  and  leading  down  into  the  civity  of  an  imperfectly- 
healed  abscess.  A  sinus  may  be  an  unhealed  portion  of  a 
wound.  Many  sinuses  may  be  due  to  puR  burrowing  sub- 
cutancDusly,  A  sinus  fails  to  heal  because  of  ihe  presence 
of  some  fluid  (ns  saliva,  urine,  or  bile);  because  of  the 
existence  of  a  foreign  bod)',  as  dead  bone,  a  bit  of  wood. 
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a  bulkt,  a  septic  ligature,  etc ;  or  becau&e  or  rigidity  of  the 

sinus-wiillii,  which  rigidily  will  not  permit  collapse.  The 
walls  of  a  tui>c:rcubr  .siiiu.i  are  Hneil  with  .-t  material  identical 
witli  the  pyogenic  membrane  of  a  cold  abscess.  Sinuses 
toay  be  due  to  the  w^nt  of  rest  (muscular  movements)  and 
to  general  ill-health. 

Treatmtnt. — In  treating  a  fistula  remove  any  foreij^  body, 
lay  die  channi-l  open,  curette,  swab  with  pure  caibolic  acid, 
and  pack  with  iodoforai  gauze.  Fresh  air,  good  food,  and 
tonics  should  be  ordered. 


VII.    MORTIFICATION   OR   GANGRHNH. 

Mortification  or  gangrene  i.s  death  in  ma^is  of  a  portion 
of  the  living  body — the  dead  portions  being  vi.sib]c — in  con- 
tnt-st  to  ulceration  or  ntolixrular  death,  in  which  tlic  tlcad 
particles  an;  too  small  to  be  .-teen  and  are  caiit  away.  In 
gangrene  the  dead  portion.*  may  either  de'iiccale  or  putrefy. 
Gangrene  may  be  due  to  li.<siii;-injury,  cither  chemic;i!  or 
mechanical,  to  ^lure  of  the  general  health,  to  circubtory 
iiupairment,  or  to  microbic  infection.  Molar  death  of  bone 
is  cillcd  "  necrosis,"  When  the  gangrened  portion  is  entirely 
dead,  the  process  is  spoken  of  as  "  sphacelus." 

ClasBifieatioD. — Gangrenes  are  divided  into  the  following 
tlirtc  great  groups : 

(I)  Dry gaigren*'.  which  ia  due  to  circulator}'  interference, 
the  arterial  supply  being  decreased  or  cut  off.  As  vcnou.-; 
return  is  still  active,  all  fluid  is  taken  up  from  the  tissues, 
which  shrivel  up  and  mummify. 

{;)  Moisl  gattf^tHf,  which  is  due  to  interference  not  only 
with  arterial  ingress,  but  also  with  venous  return  or  capillary 
circulation,  the  dead  parts  remaining  moisL 

(3)  Septic  gangreiK,  arising  from  virulent  septic  matter 
coming  from  outside. 


4  MANUAL  OF  SUKGEKY. 

There  arc  many  gangrenous  processes  whicli  belong  under 
one  or  other  of  ihc  above  htrads,  nantel)' :  fONgfailal  gaa- 
grene,  a  rare  form  existing  at  birth  ;  tvHStitutianal  gangrene, 
arising  from  a  constitutional  cause,  as  Jiabetes;  rNtantoa 
gangrene,  which  is  limited  to  skin  aiid  subcutaneous  tissue, 
as  in  phlegmonous  erysipelas;  g<tsfaiis  or  tmpkssmatevi 
gangrene,  in  which  the  subcutaneous  tissues  arc  filled  with 
putrefactive  gases  and  cniclclc  uii  pressure;  Mabitit  or  gly- 
eamir,  due  to  diabetes ;  hospital  gangrene,  which  is  defined 
by  l-'oster  as  specific  .*er])igiiioiis  necrosis,  the  tissues  being 
pulpeiicd:  some  consider  it  a  traumatic  diphtheria;  <M 
gangrene,  a  form  in  whicli  the  parts  are  entirely  dead 
(sphacelus);  hoi  gangrene,  which  presents  some  inHamma- 
tion,  as  shown  by  heat ;  idiopathic  gangrene,  which  has  no 
ascertainable  cause;  mixed,  which  is  pjirtly  dr>'  and  partly 
moist ;  primary,  in  which  the  death  of  the  part  is  direct,  as 
from  a  bum ;  secondary,  which  follows  an  acute  inflamma- 
tion; multipk.  .I  g.iiigrcnotis  ecthyma;  prissuri;  which  is 
due  to  long  compression ;  purpuric  or  scorbutic,  which  is  due 
to  scurx'y ;  Raynaud's  or  idiopathic  symmetrical,  which  i*  due 
to  vascular  .sp;uim  from  nerve-disorder;  avwiVi*,  the  dr>' gan- 
grene of  the  aged ;  venous  or  static,  which  is  due  to  obstruc- 
tion of  circulation,  as  in  a  strangulated  hernia;  Iropliit. 
which  is  due  to  nutritive  failure  by  reason  of  disorder  of 
the  trophic  nerves  or  centres;  ///rprt/^rtr.  which  is  due  to 
thrombus;  embolic,  which  is  due  to  embolus;  and  dccHbital 
gangrene,  from  bed-sores. 

Dry  or  chrosic  (ransrrene.  Pott's  firanerrene  (Fig.  29.),  arises 
from  deficiency  of  arterial  blood.  Tn  a  person  with  healthy 
arteries  dry  gangrene  can  re>;»lt  by  injury  of  the  main  trunk 
of  an  artery  (lodging  of  an  embolus,  ligation,  or  laceration). 
Gangrene  only  follows  injury  when  the  anaslomatlc  circu- 
lation fails  to  sustain  the  part.  When,  for  insiance,  an  em- 
bolus lodges  and  cau.'jes  gangrene,  the  case  runs  the  following 
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course:  Sudden  Mverc  pain  .at  the  scat  of  impaction,  .tnd 

jlso  lcndcmt:ss;  pulsation  above-,  but  not  bctuw,  this  point; 

the   limb  below  the  obstruction  is  bUnchcd,  cold,  :uid  aii- 

Hfcsthctic ;  within  forty-ei^ht  hours,  as  a  rule,  the  gangrene 

^■lias  mapped  out  its  area ;   the  hmb  becomes  blue,  reddish, 

■  grecniMh,  and  then  black;  the  skin  itself  becomes  shriveled 

and  ltd  outer  layer  stony  or  like  horn.    Tlie  entire  pan  may 

become  a^  dr>'  as  a  mummy,  but  usually  there  arc  *pots 

where   some   fluid   remains,  and   these  spots  arc  soft  and 

moist,  uod  the  dead  ttiisuc  where  it  joins  the  living  is  sure 

to  be  moist.    I'hc  contact  of  dead  with  living  tissue  causes 
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amm.ilion  in  the  latter  ti!»ue.  a  bri}>ht-red  line  forms, 
atid  we  Itiive  exudation,  suppuration,  and  ulceration.  This 
line  of  ulceration  in  the  sound  tissues  is  called  the  "  line  of 
demarcation."  it  being  Nature's  eflbrl  at  amputation,  which 
in  time  may  pet  rid  of  a  large  portion  of  a  hmb.  and  then 
heal  as  any  other  ulcer. 

Senile  gansrene  is  a  form  of  dry  gangrene  due  to  feeble 
action  of  the  heart  plus  obliterating  endarteritis  or  atheroma 
of  jicriphcral  vessels.  The  vessels  do  not  properly  carry 
blood,  and  may  at  any  time  be  occluded  by  thrombosis, 
enilc  gangrene  most  often  occurs  in  the  toe  or  the  foot 
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Symptoms. — A  man  whose  vetsels  arc  in  the  state  above 
jiulicatcd  is  (;cn<:rally  in  feeble  hiMllh  and  has  a  fatty  heart 
and  an  arcus  senilis  (a  red  or  white  line  of  iatty  dcgcncfatiim 
around  thu  coniea),  \X\&  feet  feel  cold  and  numb,  and  they 
"go  to  sleep"  very  easily.  The  arteries  arc  felt  as  rigid 
tubes  like  pipe-stems.  A  very  slight  injury  of  a  toe  will 
produce  extensive  inflammatory  stasis,  which  completely 
cuts  off  the  blood-supply  and  causes  gangrene  of  the  part. 
Gangrene  is  usually  announced  by  a  blue  spot,  followed  by 
a  vesicle  which  lets  out  bloody  scrum  and  has  a  dry  Boor. 
The  tissues  adjacent  to  the  dead  toe  become  victims  to  stasis 
and  gangrL-nc,  ami  the  process  asccmU  until  it  reaches  tissue 
whose  circulation  is  sufficiently  (joo<l  to  permit  of  ulcera- 
tion instead  of  gangrene,  when  a  line  of  demarcation  forms. 
Before  the  line  of  dcmarcalion  forms  there  is  some  burning 
pain ;  after  it  fomis  pain  is  rarely  present  If  embolism  in 
a  diseased  vessel  caused  the  gangrene,  the  pain  is  severe. 
In  senile  gangrene  the  periphery  is  always  dry,  the  part 
nearer  the  body  being  generally  somewhat  moist.  A  line 
of  demarcation  m.iy  start,  but  prove  abortive,  the  tissue 
mortifying  above  it.  This  proves  that  tissue  near  the  line 
is  in  a  >tatc  of  low  vitality.  An  entire  leg  can  die.  When 
a  limited  area  is  gangrenous,  constitutional  symptoms  aru 
trivial  or  arc  absent,  but  when  a  large  area  is  involved  wc 
fin<l  the  fever  of  septic  absorption.  Death  may  ensue  from 
exhausliiin  caused  by  slecplcfcines.1  and  pain,  from  iwpttc 
infection,  or  from  emboli.-«m  of  internal  organs. 

TrfiumcMt  tf  SfHiU  GaHgrcHc — When  injury  of  an  artery 
causes  us  to  fear  dry  gangrene,  the  patient  should  be  placed  in 
bed  and  the  part  relaxed.  m;is«iige  cmployeel  from  time  to  time, 
and  tlie  pari  be  kept  wrapped  up  in  cotton-wuol  and  warmed 
with  hot  bottles  or  water-bags.  If  gangrene  begins,  wait  for 
a  line  of  demarcation  and  amputate  well  above  it.  While 
waiting  for  the  line  to  fonn,  dress  llie  dead  part  antiscptically. 
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imJucc  steep,  and  give  (;ockI  food,  tonics,  and  stimula 
H  a  person  is  of  the  type  in  which  there  is  dinger  of  :ient1e^ 
gangrene,  he  should  be  cautioned  against  injuring  his  feet, 
especially  cutting  his  corns  carelessly,  which  is  highly  dan- 
gerous; any  wound,  however  slight,  requires  rest  «nd  anti- 
septic dressing.  lie  must  wear  woollen  stockings,  put  a 
hot-water  bag  to  his  feet  on  cold  nights,  and  attend  to  his 
general  health.    A  little  whiskey  after  each  meal  is  indicated. 

When  gangrene  occurs,  if  it  shows  a  lemlency  to  limit 
itseir,  we  must  wait  for  a  line  of  demarcation  and  then 
ampuute   high   up.     If  the   gjingrene   shows  00  ten<iency 

limit  it»eir,  or  if  the  patient  develops  3Cp«is  or  cxluuslion, 
once  amputate  high  up.  The  best  point  at  which  to 
amputate  is  above  the  knee,  so  that  the  deep  femoral,  which 
rarely  occludes,  will  nourish  the  flap.  Never  amputate  below 
the  tubercle  of  the  tibia.  Some  operators  disarticulate  at 
the  knee-joint.  lieidcnhain  affirms  that  so  long  as  the  gan- 
ne  is  limited  to  one  or  two  toes  we  should  merely  treat 

antiscptically,  elevate  the  limb,  and  wait  for  the  dead  part 
to  be  cast  off  i^iontancousl}' ;  if,  however,  it  extends  to  the 
dorsum  or  sole  of  the  foot,  amputate  at  once  above  the  knee. 
He  further  states  that  gangrene  of  the  flaps  almost  always 
occurs  in  amputation  below  the  knee,  and  high  amputation 
is  indicated  in  aiKancinj:;  g.ingrcne  with  or  without  fever' 

In  moist  or  acute  gangrene  ( Fig.  29)  the  dead  part  remains 
moist  and  putrefies.    It  results  lirom  interference  with  venous 

urn  or  capillary  flow,  as  well  as  from  arterial  ingress.     It 

seen  in  a  limb  al^cr  ligature  or  destruction  of  its  main 
artery  and  vein,  after  long  con^striction,  and  aflcr  crushes  and 

crated  wounds.    Moi.st  gangrene  may  follow  acute  inflam- 
laiion.  or  may  be  due  to  local  constriction  (strangulated 
hernia),  crushing,  chemical  irritants,  heat,  and  cold. 

Moist  sangrano  of  a  limb  is  seen  typically  when  both  vein 
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and  artery  are  ti«d  Tlic  leg  swells  and  i$  pulseless,  the 
skin  liccomcs  culd  and  livid,  and  is  raised  up  into  blebs 
wliich  contain  sero- sanguineous  fluid.  The  extrefflit}'  swells 
enormously,  there  vi  pain  at  the  seat  of  obstruction,  aod 
septic  symjitoins  ciuickly  develop.  The  bulla;  break  aiul 
discloiie  the  deeper  structures,  which  are  swollen  and  cedcni- 
atous.  The  fortor  is  horrible,  Portions  of  the  cxlrcnitly 
become  ccnph>'^-niatous.    A  line  of  demarcation  soon  fonni. 


^^■^-^■. 
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Moist  ffanffrene  flrom  inflammation  is  due  to  pressure 
of  the  exudate  cutting  off"  the  blood-supply.  ](  occurs  in 
phlegmonous  ciysipclas.  When  an  inflammation  is  about 
to  teriuiuatc  in  gangrene,  all  the  signs  of  inflammation,  local 
and  con>titutiona1,  increase;  when  gangrene  occurs,  they 
cease,  bullar  appear,  emphysema  is  noted,  with  great  swell* 
ing  anil  all  the  other  symptoms. 

Trratment  of  Moist  Gauffn-m: — In  moist  gangrene  of  a 
limb  we  should  wait  for  a  line  of  demarcation  and  then 
amputate  clear  of  and  above  it.  Dress  the  dead  parts  anti- 
sq>tically  whik-  waiting.  Give  opium,  tontcs.  good  food,  and 
.stimulants.  In  inflammatory  gangrene  relieve  tension  by 
incisions  and  then  cut  away  the  dead  parts.  Stimulate  freely 
and  feed  well. 

Septic  gangrens  is  divided  into — (l)  traumatic  spreading 
gangrene;  {2)  hospital  gangrene;  (3)  phagedaina;  (4)  noma 
vulva: ;  and  (5)  cancrum  oris. 
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Traumatic  sproading  gangrene  results  from  a  virulent 
infection  of  a  severe  wound.  It  Ls  commonest  after  com- 
pound fractures,  and  begins  within  furty-eiglit  hours  after 
the  accident.  It  docs  not  begin  at  the  perij>licry,  as  does 
ordinary  traumatic  moist  gangrene,  but  at  tite  wound -cdt^cs, 
which  turn  red,  green,  and  finally  black.  The  entire  limb 
swells  from  ccdcnia.  the  skin  pccU  away,  and  emphyMrma 
sets  in,  The  gangrene  s|>reads  up  and  down  from  the 
wound,  and  in  thirly-&ix  hours  may  involve  an  entire  bmb. 
No  line  of  demarcation  forms.  The  system  is  soon  over- 
whelmed with  ptomaines,  and  the  patient  has  septic  intoxi- 
cation, or  he  passes  into  profound  collapse  with  subnormal 
temperature. 

TreaiiKcHt. — In  treatinR  traumatic  spreading  gangrcnc  a 
line  of  demarcation  need  not  be  wailed  for,  as  none  can  form. 
Amputation  should  at  once  be  performed  high  up  and  stimu- 
lants must  literally  be  poured  into  the  patient. 

HoepitaJ  ffangreoe  or  sloughing  phagedena  Ls  a  disease 
tliat  has  practically  disappeared  from  civilized  communities. 
It  (bnnerly  occurred  in  crowded,  ill-ventilated  hospitals. 
Some  con.'^ider  it  traumatic  diphtheria.  Koch  thinks  it  is 
due  to  .streptococci.  Jonathan  llutchin.son  .lays,  "  Hospital 
gangrene  1.1  set  up  by  admitting  to  the  wardn  a  case  of 
syphilitic  ]>l)agcd.'en.^."  It  may  show  it.sclf  as  a  diphtheritic 
^^ondition  of  a  wound,  a.t  a  process  in  which  form  sloughs 
^Bkc  masses  of  tow.  or  as  a  phagedenic  ulceration.  The 
surrounding  |>ar1.s  are  infljmcil  and  painful,  and  buboes  form 
in  adjacent  l)'inphatic  glaad.t.  'Die  system  pa-ises  into  a  low 
septic  state. 

Triatmenl. — In  treating  hospital  gangrene  ether  should  be 
given,  the  larjje  sloughs  removed  with  scissors  and  forceps, 
the  part  dried  with  cotton  and  cauterized  wilh  bromine.  Take 
a  tumblerful  of  water  and  into  it  pour  the  bromine :  this  falls 
tlw  bottom :  draw  it  up  with  2  syringe  ami  inject  it  into 
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the  dcpllw  of  till:  w.tuiul  Iodoform  should  be  "shovelled" 
on  and  siitJNcptic  poultices  be  u^-d  until  llic  sluu^lis  separate, 
when  the  sore  is  trcitcd  as  an  ordinary  ulcer.  If  a  limb  vs 
hopelessly  damaged  by  ihis  form  of  gangrene,  wc  must  wait 
for  a  line  of  dt^mare.itKin  and  amputate. 

Special  Forms  of  Qan4n^iie. — Symmetrical  or  Raynaud's 
gaugrrm-  arises  in  severe  case*  of  Raynaud's  disease.  Il  is 
a  dry  gangrene,  Raynaud's  disease,  a  vaso-motor  neurons 
seen  in  thiltlrc-ii  and  y»ung  ad  ulls,  is  characterized  by  .ittacks 

H  of  cold,  dead  bluodlessness  in  the  fingen  or  toes  as  a  resuk 
of  exposure  lo  cotd  or  uf  emotional  excitement  (local  sj-n- 
cope).  In  the  more  severe  oises  we  may  have  capillaiy 
congestion  and  livid  swellini;  (local  asphyxia).  Chilblains 
belong  in  this  tiroup.  The  patient  compbins  of  pain,  ting- 
ling, and  sti^ncss.  It  is  after  local  asphyxia  that  the  gan- 
grene may  appear. 

This  gan^^rcne  is  usually  seen  upon  the  ends  of  the  fingo^M 
or  the  toes,  but  it  may  attack  the  lobes  of  the  cars,  the  tip  mB 
the  nose,  or  the  skin  of  the  arms  or  the  legs.  When  gan- 
grene is  about  to  occur,  the  lociil  asphyxia  at  that  point 
deepens,  anarnthesia  is  eomplcte.  and  the  part  blackens  and 
becomes  cold.  The  epidermis  is  now  raised  up  into  blebs, 
which  ru))lure  and  expose  dry  surfaces.  A  line  of  demarca- 
tion forms,  anil  the  necrosed  area  is  removed  as  a  sluugh. 
\Vides])rcad  gangrene  from  Raynaud's  disease  is  rare ;  there 
is  not  often  involved  a  large  area — only  a  small  superficial 
portion,  Sometimes  the  disease  is  .seen  upon  the  trunk. 
These  attacks  recur  again  and  again,  are  often  acconi|>anied 
by  haimoglobinuria  (Osier),  and  arc  sometimes  excited  by 
cold  or  by  mental  disturbance.  The  pathology  is  uneertain. 
Local  syncope  is  thought  to  be  due  in  vascular  spasm,  and 
local  asphyxia  to  some  contraction  of  the  arterioles  with 

H    dilatation  of  the  capillaries  and  venules. 

K^      Treatment  of  Raynaud's  Ducasr. — When  attacks  of  Ray- 
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naatTs  disease  are  «o  severe  as  to  threaten  gangrene,  the 
patient  should  be  put  to  bed  ;  if  the  feet  arc  alH-clcd,  elevate 

-    the  Icga,  wrap  tlie  extremity  in  coilon-wool.  and  -ipply  beat. 

Hir  the  haiKls  arc  aOectcd,  they  should  be  elevated,  wr;ippct] 
Up.  and  the  arm  and  hand  be  wanned.  Massage  is  us^-ful. 
When  gan|>rcnc  occurs,  drc^s  the  part  antiseptically  until  3 
line  of  demarcation  formt,  and  then  dispose  of  the  dead  parts 

Kby  scissors,  forceps,  and  antiseptic  poullicrs.     If  amputation 

Hbeconivs  necess:iry.  which  will   rarely  be  the  case,  wait  for 

Ha  line  of  demarcation. 

H     Diabetic  etmerretM  resembles  in  many  jwints  senile  gan- 

^  [jrene,  but  tiic  dead  portions  remain  somewhat  moist  an<l 
putrcly.    Diabetic  gangrene  is  most  uftually  met  with  upon  the 

rfcct  and  legs,  but  it  may  attack  the  genital  organs,  thigh,  lung, 
buttock,  cj'c,  hack,  finger,  or  neck  (MuntV     It  may  begin  in 
B  perforating  ulcer,  or,  as  in  senile  gangrene,  a  trivial  injury- 
Hfjpt  to  be  the  exciting  cause.     It  spreads  slowly,  but  more 
niptdly  than  senile  gangrene.    There  is  little  tendency  to  ihc 
formMJon  "f  a«y  line  of  demarcation.    Surgeons  h.ivc  become 
B«hy  of  amputating  in  such  ca:ie«,  but  the  experience  of  Ku^lcr 
Bof  Berlin  prove'*  concluxivdy  tfut  an  amputation  should  be 
Vpcffurmcd  at  once  in  diabetic  i^angrcne,  anil  should  be  done 
above  the  knee.     If  we  operate  below  the  knee,  the  flaps 
Bu'ill  become  gangrenous.     It  ha^  been  noted  that  sugar  will 
Hsoiiictimcs  di<vippcar  from   the  urine  after  an  amputation. 
HOf  eleven  amputations  by  Kustcr,  six   recovered  and  five 
Hdied;  and  of  these  five,  three  had  albumin  in  the  urine  as 
^-well  !is  sugar' 

Oanffrene  ft-om  ergotism  is  a  peripheral  dr)'  gangrene 

turising  from  tonic  vascular  contraction  produced  by  the  ergot 
in  bread  made  from  diseased  rye.  The  g.mgrenc  is  preceded 
by  utsesthesia,  muscular  cramp,  tingling  jHins,  itching,  and 
I  S«B  Uw  MntiMiiig  inick  of  Chas>  A.  I^wcn  in  Amtr.  JtHrual  tf  M^. 
Stintftt,  tub  K«T,  1893. 
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"gradual  blood-sta-tis  in  cert.im  vascular  areas"  {Oskr). 
Thi4  form  of  gitngrene  occurs  tn  <r|)i(kn)ics  where  ryc-brcad 
is  largely  used,  but  is  very  rare  in  the  United  Stales.  Ii 
usually  afU'Cts  Uie  lingers  or  toes,  but  may  involve  an  entire 
limb.  In  acute  cases  death  occurs  in  from  sc\'cn  to  Icn 
days.'  In  chronic  ca«.-s  await  a  line  of  demarcation  and  thca 
amput-nte. 

Oanffreoe  from  Proet-bite. — When  parts  liave  been  badly 
frozen,  the  ]>criplieral  parts  dry  up,  being  deimvcd  of  all 
blood  beciuse  of  contraction  of  the  vessels.  \\'lien  a  patient 
MO  afflicted  is  brought  into  a  wann  atmosphere,  blood  cannot 
run  into  the  dead  part,  and  the  living  tissues  in  contact  widi 
it  inflame,  forming  a  line  of  demarcation,  llencc  we  note 
that  severe  frost-bite  causes  dry  gangrene.  If  a  part  which 
is  not  so  badly  frozen  is  brought  suddenly  into  a  warm 
atmosphere,  inflammation  takes  place  when  the  blood  runs 
into  the  deadened  tissues,  and  moist  gangrene  results.  A 
frost-bite  in  which  the  skin  is  livid  and  not  as  yet  gangrenous 
should  be  treated  by  frictions  with  snow  or  towcI»  soaked 
in  iced  water.  As  the  sWin  becomes  warmer  and  cnngeMion 
disiippcars  the  part  should  be  wrapjK-d  up  in  cotton-wool. 
A  sufferer  from  frost-bite  should  not  suddenly  t>e  brought  into 
a  warm  room.  When  the  parts  are  dead  or  when  gangrene 
follows,  if  only  small  areas  be  involved,  allow  the  «lcad  part 
to  come  away  s|K>nt;mcousIy,  wrapping  it  up  in  the  mean 
while  with  antiseptics;  if  removal  be  delayed  by  cartilage, 
ligament,  or  bone,  cut  through  the  retaining  structure. 
If  amputation  is  ncces.'^ary.  await  a  line  of  demarcation,  as 
wc  are  not  sure  how  high  tissue-damage  extends,  and  to 
amputate  through  devitalized  {lart.'t  would  mean  renewed 
gangrene. 

Norn*,  or  cancrum  oris,  is  a  gangrene  beginning  u  s 
sloughing  ulcer  on  the  gums  or  checks,  and  adecting  young 
'  Pick,  in  lIoUi'*  Sitr^s<il  DkHtrntry, 
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children  who  live  amid  filtli  and  st|ualor  or  who  arc  com'.«- 
lencing  from  acute  fevers.  Thi<>  disease  may  destroy  Lirge 
portions  of  the  cheeks  and  jaws.  The  constitutional  symp- 
toms arc  diarrhora,  (ever,  and  great  exhaustion.  Death  is 
the  usual  result,  due  frequently  to  septic  broncho-pncumoiiii 
(Bowlby).  Lin^ard  has  found  a  bacillus  which  he  beltevi^) 
is  causative  of  noma. 

The  treatment  of  noma  consists  in  destruction  of  the  dfs- 

^cascd  tissue  by  nitric  acid  or  the  cautery,  the  use,  locally 
id  often,  of  peroxide  of  hydrogen  and  antiseptic  washeit, 

'and.  intentally,  the  employment  of  goud  food,  simulants. 

.and  tonics. 

Slougbinff  is  a  process  of  ulceration  by  which  visible  por- 
tions of  dead  tissue  are  separated.  These  visible  portions 
caHed  "sloughs;"  if  they  were  large  tlicy  would  be 
called  "gangrenous  masses."  A  targe  slough  is  a  gangre- 
nous mass;  a  small  gangrenous  mass  is  a  slough;  there  is 
no  dilTcrence  in  the  process,  which  corresponds  to  the  forma> 
tion  of  a  line  of  demarcation.  Sloughing  require*  thorough 
deansing.  removal  of  the  sloughs,  and  antise]>tic  treatment. 
PbAfrodfeoa  is  a  process  ( most  common  in  a  venereal  sorv) 
in  which  tile  surrounding  tissues  arc  rapidly  eaten  up.  the 
sore  becoming  jagged  and  irregular,  with  a  sloughy  base 
and  thin  edges;  the  discharge  is  thin  and  reddish,  and  the 
encircling  tissues  arc  deeply  congested.  This  ulcer  h;is  no 
tendency  to  heal.    It  is  due  to  a  .specific  [loison  which  is  not 

I  (ret  isolated.  Noma  %'uhxe  is  a  form  of  phagcdam.^  which 
jutacks  the  genitals  of  little  girl-S  who  are  unhealthy,  dirty, 
pr  eonvalesccnt  from  a  specific  fever. 
'  The  tr<almmt  of  phagfdiEna  con.sists  in  repeated  touching 
with  tincture  of  chloride  uf  imn  and  the  local  use  of  iodo- 
form, the  employment  of  continued  irrigation,  or  the  appli- 
cation of  the  cautery,  chemical  or  acluiil.  Wli.itcver  else  is 
done,  tonics,  stimulants,  and  nutritious  diet  must  be  given. 
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Decubital  Oantrrene  or  Bed-aore;  Decubitas.— A  bcd- 
:  is  [lie  result  of  loot  fuUurc  of  nutrition  in  a  person  whow 
"tissues  an:  in  a  state  of  low  vitality  Trom  diMcnse  or  from 
injury.  Such  soreii  arc  due  \o  pre»sure,  aided  by  the  presence 
of  urine,  of  faices,  and  of  swcdt,  to  wnnkling  of  the  sheets, 
or  to  the  dropping  of  foreijin  bodies  (such  as  crumbs)  in  the 
bed.  These  ordinary  pressure-sores  arise  like  splint-sores 
due  to  tlic  pressure  of  a  splint  upon  the  ti^uc^  over  a  bony 
prominence.  They  occur  over  the  heels,  elbows,  scapula-, 
trochanters,  .siicrum,  and  nucha-.  The  pressure  interferes 
witli  (lie  b]ood-.<iupply,  the  weakened  tissues  inflame,  vesica- 
tion occurs,  sloughs  form,  and  an  ugly  ulcer  i.<i  exposed. 

The  acute  bed-sore  of  Charcot  is  seen  during  certain  dJs- 
ea.scs  nnd  aficr  some  injuricti  of  the  nervous  system.  These 
sores  are  usual  over  the  sacrum  in  acute  myelitis,  and  may 
a|>iK'ar  in  four  or  five  days  after  the  beginning  of  a  disease 
or  the  inlliclion  of  an  injury,  The  sui^eoii  sees  acute  bed- 
sores upon  the  buttock  of  the  paralyzed  side  after  brain* 
injuries,  and  over  the  sacritni  in  spinal  injuries.  Some  believe 
these  sores  are  due  to  vaso-motor  disorder,  but  others, 
notably  Charcot,  attribute  thcni  to  disturbance  of  the  trophic 
nerves  or  centres. 

TnatmcHl  of  Bed-sora. — The  "'ounce  of  prevention"  is 
here  invaluable.  From  time  to  time,  if  possible,  alter  the 
position  of  the  patient,  keep  him  clean,  maintain  the  blood- 
distribution  of  the  skin  by  frequent  rubbinj;  with  alcohol 
and  a  towel,  .uid  keep  the  sheet  clean  and  smooth.  When 
congestion  apiKars  (panttrimnia,  or  beginning  sore],  at  once 
use  an  ;iir-cusliion  or  a  water-bed  and  redouble  the  ciirc  to 
frcquemly  change  the  position  of  the  patient.  Not  only 
protect,  but  also  harilen,  the  .Hkin.  Wasli  the  part  twice 
daily  and  apply  .'tpirits  of  cimphor  or  glycerole  of  tannin; 
or  rub  with  salt  and  whiskey  (^ij  to  Oj) ;  or  apply  a  mixture 
of  %i&  of  powdered  alum,  fjij  of  tincture  of  camphor,  and 
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liitcs  d(  four  eggs ;  or  paint  with  corrasnc  soblimMe , 
Jcohol  (gr.  i)  to  Ij) ;  or  apply  laniats  «f  lead  or  eqtn 
parts  of  oil  ul  cupaibii  and  castor  oil ;  or  paint  on  a  protective 
c(Mt  of  flexible  collMtlion. 

Wlicn  titc  akin  Mctiis  on  the  verge  of  brcokiag.  paiai  it 
with  a  solution  of  niCrale  of  silver  fgr.  xx  to  ^\  Wbcn 
the  skin  breaks,  a  good  plan  of  trcatincnl  t:*  to  tooch  auoe 
a  day  with  silver  solution  ^gr  x  to  the  ounce^  and  cower 
with  tinc-ichthyol  gelatin.  Wc  can  wash  the  sores  daily  with 
t  :3000coiTEuive-subliniate  solution,  dust  with  iodofbnii.  and 
cover  with  soap  piaster,  with  lint  spread  with  zinc  ototmnit, 
_or  with  dry  aseptic  gauze.  When  sloughs  iurm.  cut  moot 
them  o((  with  scissors  after  cleaning  the  parts.  SlJt  op 
luses.  Use  antiseptic  poultices.  In  sloughii^  Dttpuytrea 
nploys  ptecea  of  lint  wet  with  lime-juice  and  dusted  with 
cinchona  ami  charcoal.  In  obstinate  cases  use  Uic  eonim(i> 
hot  b;Uh  or  the  inieriniltent  tc<-  poultice  Wbcn  the 
jughi  separate.  drcKs  antiseptically  or  with  equal  ports  of 
cerate  and  halram  of  Peru.  If  bcaling  is  slow,  touch 
Bionally  with  siU-cr  solution  (gr.  x  to  Sj]  Bed-sorvs, 
expressive  of  lowered  vitality,  dcmancfthat  the  patient 
all  be  stimubted,  shall  be  well  nourished,  and  shall  have 
good  sleep. 

Bales  when  to  Amputate  for  Gao^rnw. — In  drj-  gan- 
grene, due  to  embolus  in  a  healthy  artcf>-.  wait  (or  a  line  of 
narcation.     In  simir  gangrene,  if  it  affect  only  one  or  two 
s.  let  liic  dead  parts  be  cast  off  spontaneously.    If  a  greater 
rea  is  involvc<l  or  the  process  spreads,  amputate  above  the 
without  waiting  for  the  line.     In  ordinary  meist  gan- 
ne  wait  for  a  line  of  dcmarcatioiL    In  Irauwatie  sfrtading 
sgrene  amputate  at  once,     in  hinpital  gangrene  and  in 
Raynaud's   gangrene  wait  for  a  line  of  demarcation.     In 
ftif  giingrcne  nnipul.^te  at  tiwcv.  high  up.     In  (ff^ot  gan- 
anU  in  fr(>it  gangrene  wait  for  a  line  of  demarcation. 
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VIIL  THROMBOSIS  AND   EMBOLISM. 

Thromboeia  is  the  co.igulntion  of  blood  in  a  vessel,  which 
blo(xl-clot  rciiMins  at  its  point  of  origin  antJ  plugs  up  the 
vessel  partinlly  or  completely.  This  process  is  an  essential 
part  in  the  arrest  of  hemorrhage;  it  occur*  in  phlebitis,  and 
aflorils  a  frequent  basis  for  emlwlisra.  We  find  thrombi  in 
the  veins,  in  arteries,  and  in  the  heart.  Clotting  is  due  to 
destruction  of  white  blood-cells,  a  ferment  being  f,ct  free 
causini;  the  union  of  the  normal  blood-albuminoids.  Bbrino- 
gen  anil  fibrinoplaatin.     Figure  3  (I'l.  2)  shows  a  thrombosis. 

Cauus  of  ThrombMS. — Retarded  circulation  is  a  cause  in 
consum|>lion.  induenxa.  and  levers,  the  blood  clotting  behind 
the  vein-valve.t.  The  pressure  of  a  bandage  or  of  a  :iplint  of 
the  presence  of  varico.sc  vcin-s  may  cause  thrombosis.  Liga- 
tion also  causes  it.  It  may  be  produced  by  injuries  of  a  ves- 
sel ;  by  foreign  bodies  in  a  ve-ssel ;  by  athcronui  in  arteries ; 
by  sutures  in  a  vessel ;  by  certain  diiteases,  such  as  gout,  ty- 
phoid fever,  pregnancy,  and  septic  processes;  by  phlebitis 
or  arteritis  arising  in  the  vewei  or  from  extension  of  sur- 
rounding inRamniation ;  and  by  entrance  ofspecific  organisms. 

It  has  been  asserted  that  so  long  as  the  endothelium  of  a 
vessel  is  uninjured  a  clot  docs  not  form.  Slowing  of  the 
blood-current  in  aseptic  conditions,  it  is  now  taught,  will  not 
cause  thrombosis.  When  moving  blood  coagulates,  the  third 
corpuscles  first  settle  out,  and  then  the  leucocytes.  This  is 
known  as  the  white  or  "  ante-mortem  "  thrombus — the  clot 
of  moving  blood.  Hirombi  from  moving  blood  are  rarely 
pure  white :  they  cont-iin  some  red  corpu!iclc.i,  forming  mixed 
thrombi.  The  red  thrombus  plugs  vessels  which  are  cut 
across  or  ligated;  it  occurs  in  septic  proces-^es,  and  takes 
place  after  death,  A  thrombus  may  be  absiirbod,  first  embry- 
onic tissue  and  then  fibrous  tissue  replacing  it  (on;ani:;ation), 
A  thrombus  may  degenerate  and  break  down  (fatty  degcn- 
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eratioo),  giving  rise  to  emboli.     A  thrombus  may  undt-i^o 
purulent  Itquc&ction,  infective  emboli  being  set  Tree. 

Symptoms. — The  symptoms  arc  dependent  on  the  s<Mt  of 
tile  nb<itTuction.  An  organ  or  a  part  of  an  organ  m;iy 
exhibit  functional  aberration.  The  local  signs  in  a  vesKrI 
accessible  to  touch  or  sight  arc  the  presence  of  a  clot,  and, 
if  it  be  an  artery,  anaemia  and  the  absence  of  pul^e  below  it ; 
if  It  be  a  vein,  .swelling  and  cedema.  Tlierc  are  usually  pain 
and  anxitthesia. 

TriatmcHl. — If  in  a  limb,  raise  the  limb,  keep  it  perfectly 
quiet  to  avoid  dctachnwnt  of  fragments  (emboli),  apply  a 
bandage  and  heat,  and  paint  with  iodine  or  rub  with  iciithyol. 
The  great  danger  is  the  formation  of  emboli,  so  avoid  move- 
OKnt.'i  and  mugh  handling. 

BmboU«m  signifies  va^ular  plugging  by  a  foreign  body 
(usually  a  blood-clot)  which  has  been  brought  from  a  dis- 
tance. Emboli  may  arise  either  in  the  venous  or  in  the 
aiterUtl  system,  but  lodge  in  an  arter>'  or  in  the  veins  of  the 
liver.  The  initial  thrombus  may  form  upon  diseased  heart- 
valves  or  in  a  vein.  It  may  be  composed  of  fat,  micro- 
organisms, air.  or  a  portion  of  a  tumor.  An  embolus  is 
arrested  when  it  reaches  a  vessel  whose  diameter  is  less  than 
its  own.  It  is  usually  caught  just  above  a  bifurcation.  When 
embolus  lodges,  it  at  once  partially  or  entirely  obstructs 
be  circul.ition,  and  increases  in  size  by  ihrombosi.^  A  non- 
tic  embolus  usu.illy  organizes.  A  sod  embolus  m.-iy  dis- 
tegratc  and  permit  of  re-establi.<ihment  of  the  drcubtton. 
embolus  may  cause  an  aneurysm.  A  septic  embolus 
tics  down,  forms  a  metastatic  absccus.  and  sends  other 
all  onward.  Figure  3  (PI.  2)  shows  an  impacted  embolus, 
embolus  is  more  serious  than  a  thrombu.<i :  it  causes 
udden  plugging  which  make:«  serious  amemia  inevitable, 
ltd  it  may  produce  gangri-ne  if  the  collateral  circulation 
lik     In  organs  with  terminal  arteries  (spleen,  kidney,  brain. 
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»nd  lung)  there  i^  no  collateral  ciTx;ulation  ifcmbolisin  causes 
infarction.  The  embolus  produces  an  area  of  ana:niia:  the 
removal  of  all  propulsion  upon  the  venous  blood  causes  it 
to  flow  back  and  staKnate.  and  vascular  elements  exude, 
forming  a  wedge-shaped  area  of  red  tissue,  the  cmbohiit 
being  the  apex  of  the  wedge.  This  is  known  as  Ihc  "  m\ 
infarction."  and  is  often  stcn  in  the  lung.  The  white  inOirc- 
tion  seen  in  the  brain  and  kidney  is  not  due  m  rctrogrosirtn 
of  venous  blood,  but  is  due  to  an.'cmia  and  resulting  cwigu- 
lation  necrosis. 

SrtupioMis. — ^Tbe  symptom.^  depend  upon  the  oi^n  in- 
volved. Tliey  are  sudden  in  onset,  and  consist  of  loss  of 
function  which  is  (KTinanent  or  is  followed  by  inflammation 
or  softening.  Knibolisni  of  the  cerebral  arteries  may  cause 
aphasia,  paralysis,  or  coma.  Embolism  of  tlie  pulnionarj- 
artery  may  cause  almost  instnnt  death.  Embolism  of  the 
central  artery-  of  the  retina  causes  blindness.  Embolism  of 
a  laiye  artery  of  a  limb  produces  symptoms  identical  with 
thrombus,  except  more  sudden  and  decided. 

Tveatmtnl. — The  tre.ilnu^nl  (le[M:nds  upi>n  tlie  part  involved. 
In  a  limb.  rcit.  elevate,  and  keep  it  warm  in  onler  ti>  stimu- 
late the  collateral  circulation.  If  gangrene  ensues,  await  a 
line  of  demarcation  and  amputate.  After  an  o|K;n«tion  «(>on 
veins  (as  in  varicocele),  after  a  cutting  operation,  and  after 
fracture,  avoid  as  much  as  possible  movements  or  handling, 
as  fragment'*  of  thrombus  m,iy  be  detached. 

Fat-embolism  is  an  accumulation  in  the  capillanc*  of  liquid 
fel.  arising  after  injuries  of  adipose  tissue,  when  we  have 
high  tension  to  force  the  fat  into  tlie  open  mouths  of 
veins.  SrMnc  fit  may  get  into  the  blood  b)-  means  of  the 
lymphatics.  Fat-cnibolism  occurs  in  ostco-myelitis,  after 
extensive  bruises,  crushes,  or  lacerations,  and  after  amputa- 
tions, fractures,  resections,  or  nipturc  of  the  liver.'  This 
■  ti.  II.  HakiiM,  is  Kcaibi  /M./mohdj. 
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'  fluid  (at  accumulates  especially  in  the  capillaries  of  the  lung 
diid  brain. 

Sytttptoms. — The  symptoms  are  those  of  cedcma  of  the 

'^lunt^s  and  cxluuHtioii,  often  with  cotna  or  iklirium.     There 

iBre  n.-sllfssi>L-s,s,  dy.ijin<jai,  rapid  pulse  and  respiration.     If 

[life  is  prolonjfcd  a  day  or  two,  oil  is  found  in  the  urine. 

[These  symptoms  never  occur  until  at  least  twenty-four  hours 

laAcr  ihc  accident,  and  rarely   before  the  third  Any.     The 

symptoms  occur  at  u  Liter  period  tlian  those  of  shock,  and 

[at  an  earlier  pcno«l  than  those  of  ordinary  embolism  of  the 

lung.     Severe  cases  are  commonly  &tal;   milder  cases  are 

often  recovered  from. 

TrfatiMcnt. — ^Thc  treatment  consists  of  the  ordinary  meth- 
ods used  in  shock — stimuLtnts,  heat,  etc.,  with  dry  cupping 
of  the  chest,  diuretics,  strj'chnine,  and,  it  may  be.  anilici:il 
I  respiration.     See  that  drainage  of  the  wound,  if  an  external 
i  wound  exists,  is  good,  and  thoroughly  immobiliie  the  dam- 
part. 
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IX.  SEPTICyEMI,\    AND   PYEMIA. 

S«ptlo«ml&,  or  sepsis,  is  a  febrile  m^Llady  due  to  the  intro- 
duction into  the  blood  of  septic  organisms  or  their  products. 
Iticre  is  no  one  tigiecial  cau.i;itive  o^gani^m.  and  any  microbe 
hich  produces  inllauiniator)'  an<l  febrile  products  can  cause 
Hither  streptococci  or  staphylococci  are  |>re.v:nt.    It  arises 
absorption  of  septic  matter.     Clinically  we  make  two  forms 
I  scptic.i;mia:  (l)  saprxmia,  septic  or  putrid  intoxication; 
and  (z)  septic  infection,  true  or  progressive  septtca.-mia. 

Sapreamia.  or  septio  intoicication,  is  due  to  the  absorption 
f  poisonous  |>tomaincs  from  a  putrefying;  area.    The  bacteria 
do  not  enter  the  blood,  but  their  toxincs  do.  and.  as  these 
toxine*  are  all;aloi<U.  the  condition  is  com;>iirable  to  poison- 
g  by  successive  alkaloidal   injections,  the  symptoms  and 
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prognosis  depending  upon  the  dose  Stigbt  symptoms  and 
recovery  follow  a  sniAii  dose;  grave  S)'niptoms  And  dc^itli 
follow-  a  large  one.  The  poboa  does  not  multiply  in  the 
blood,  and  a  droii  of  the  blood  of  a  |>crMjn  laburing  under 
putrid  intoxiciition  will  not  produce  the  diiwrdsc  when  intro- 
duced into  the  blood  of  a  well  person;  in  other  wonb,  thv 
discisc  is  not  infective.  Sapr-x-mia  results  from  the  absorp- 
tion of  putrid  matter  from  considerable  areas  which  are  under 
high  pressure.  It  may  follow  labor  where  putrid  fluid  tt 
retained  m  ihe  womb,  or  follow  amputation  where  pu»  ix  pent 
up  within  the  daps.  In  this  condition  there  always  exist 
a  considerable  absorbing  surface  and  a  large  amount  of  dead 
matter  which  has  become  putrid. 

Symptoms. — In  twenty-four  hours  or  more  after  the  deliv- 
ery  of  a  baby,  after  an  injury,  or  after  an  operation  there  is 
a  severe  cliill  followed  by  high  leniperature.  gastric  dis- 
turbance, dry  tongue,  we;ik  rapid  inilse.  great  prostr.ttion. 
muscular  twitching,  restlessness,  ht-adache,  often  deliriutn, 
diarrha:3,  drying  up  of  wound-discharge,  diminution  or  sup- 
pression of  urine,  and  a  slrouij  tendency  to  congestion  of  vari- 
ous organs.     Great  elevation  of  temperature  precedes  death. 

Treatment. — The  treatment  is  to  at  once  drain  and  asq^ 
licize  the  putrid  area  and  give  enormous  doses  of  alcohol. 
Strychnine  and  digitalis  are  useful.  Establish  the  action  of 
the  skin  and  kidney-i ;  allay  vomiting  by  champagne,  cracked 
ice,  calomel,  cocaine,  or  carbolic  acid  with  bismuth.  Give 
food  every  three  hours.  Feed  on  milk,  milk  and  limc-w.iter. 
liquid  beef- pcptonoids.  and  other  concentrated  foods.  Use 
quinine  in  stimulant  doses.  Antipyretics  are  useless.  Watch 
out  for  any  viscer.il  tongestion,  .ind  treat  it  at  once. 

Septic  infection,  or  true  Bepticsemia,  is  a  true  infective 
process.  Intoxication  exists,  due  in  part  to  toxincs  introduced 
from  the  infected  area,  and  al^u  to  toxincs  evolved  liy  bac- 
teria which  have  been  taken  into  the  blood.     In  saprxmia 
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SEPTICEMIA  AND  PYMMIA. 

the  bI<Jod  contains  toxincs.  but  not  organisms.  In  septic 
intcction  the  blixxj  contains  both  toxinir^i  and  organbrns,  the 
bacteria  multiplying  in  it.  The  !i>-n)ptr>ms  of  sapneniia  de- 
pend on  the  dose.  In  septic  infixtion  only  a  small  number 
of  organisms  may  (jct  into  the  bloud.  but  they  multiply 
enormously.  The  pus  niierobc«  cause  true  septicivmta,  and 
reach  the  blood  chiefly  through  the  lymphatics,  but  to  sonic 
<l<;};rce  by  (K'nctr-ilint;  tlie  walls  of  vessels,  A  drop  of  blood 
from  a  man  with  M:ptic  infection  will  reproduce  the  di^ieasc 
when  injected  into  the  blood  of  an  animal ;  licnce  tt  >s  a  true 
infective  disea-ic.     The  wound  in  such  cise*  i.s  ofien  .tmall. 

SytttflotNs. — The  t>'pc  of  tliit  condition  is  met  with  m 
puerperal  septica:mta  or  a  poisoned  wound.  It  begins,  in 
from  four  to  seven  days  after  labor  or  an  injur)-,  with  a  chill, 
which  is  followed  by  fever,  at  first  moderate,  but  soon  be- 
coming high.  Tile  le\-er  presents  morning  remissions  and 
evening  exacerbations,  and  nmy  occasionally  show  an  inter- 
mission. The  pulse  is  small,  weak,  very-  frequent,  and  com- 
pressible. The  tongue  is  dry  and  brown  with  a  red  tip. 
The  vomiting  is  frcciucnt,  and  diarrhcca  is  the  rule.  Delirium 
alternates  with  stu^wr.  and  coma  is  usual  before  dcith. 
Prostration  is  very  great.  Toward  the  end  the  face  often 
becomes  H  ijipocnitic  (p.  79)-  Congestions  occur.  I-xchymo- 
ses  and  jictechiie  are  noted.  secrction.s  dry  up.  urinary  secre- 
tion is  scanty  itr  is  supprcsseil.  and  the  wound  becomes  dry 
nnd  brown.  Klood-examination  detcct-s  disintegration  of  red 
globuIe-4.  When  a  wound  inaiigtiratcs  seiiticemia,  red  lines 
of  lymphangitis  are  seen  about  it  and  there  is  enlargement 
of  related  lymphatic  glands.  No  thrombi  or  emboli  exi.'^i  in 
scpticarmi.'i.  The  proc'iosis  is  bad.  and  death  may  occur 
within  t*cnty-four  hours.  The  ir€almtHt  is  tlic  same  lus  for 
septic  intoxication. 

Pyaamia. — Pyaimia,  which  is  septicarmia  plus  metastatic 
abscesses,  is  characterized  b>'  fcver  of  an  intermittent  type 
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and  by  recurring  chills.  It  is  not  due  to  pus  in  ihc  blood, 
but  to  litt!  uking  up  of  clots  infected  by  streptococci  and 
staphylococci. 

In  .in  area  of  suppuration  there  are  coagulation  necrosis, 
tliruinbvi^iK,  and  septic  inflammation  of  the  adjacent  vessels, 
and  the  thrombi  arc  infected.  A  vessel-thrombus  reaches 
up  to  the  first  collateral  branch,  and  the  apex  of  the  purulent 
clot  is  broken  otf  by  the  blood  •stream  from  that  branch  and 
is  carried  as  an  embolus  into  the  circulation.  Many  oftlicsc 
poisonous  emboli  enter  into  the  blood  and  lodge  in  some 
vcsftcis  which  are  too  small  to  transmit  Iheni,  and  at  their 
points  of  lodgment  form  embolic,  secondary,  or  metastatic 
abscesses.  Wounds  of  the  sujKrficial  parts  and  bones  pro- 
dut;c  py.xmic  infarctions  or  metastatic  abscesses  of  the  lungs. 
When  thc%  infarctions  break  into  fragments  particles  may 
return  to  the  heart  and  lodge  there,  or  may  be  sent  out 
through  the  arterial  .system  to  form  another  focus  in  the 
kidneys.  Infected  areas  connected  with  the  portal  circula- 
tion (intestinal  injuries  or  suppurating  piles)  produce  abscess 
of  the  liver.  Malignant  endocarditis  is  called  "arterial 
pya.'mia."  and  is  due  to  endocardial  embolic  infection.  In 
this  disorder  infected  emboli  lodE:<c  in  the  kidneys,  the  .spken, 
the  alimentary  tract,  the  brain,  or  the  skin  (Osier).  Idio- 
pathic pyaemia  is  a  misnomer.  Some  primary  focus  of  in- 
fection must  exist  (often  in  the  ear). 

Sytttptoms. — The  wound  becomes  dry,  brown,  and  oflcn- 
aivcL  A  .severe  and  prolonged  chill  or  a  succession  of  chills 
usher  in  ihe  disease;  high  fover  follows,  and  a  drenching 
sweat.  These  chills  recur  every  other  day.  evciy  day.  or 
oftener.  .After  the  sweat  the  tcm|»cmturc  falls  and  may 
become  nearly  normaL  The  general  symptoms  of  vomiting, 
wasting,  etc,  resemble  those  of  scpticxtiiia.  The  skin  be- 
comes jaundiced,  and  a  profound  adyrctmic  state  is  rapidly 
established.     The  spleen  is  enlarged.    The  lodgment  of  cm- 
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li  produces  symptoms  whose  nature  depends  upon  tlic 
orgun  involved.  Lixlgmcnt  in  tliv  lungs  ausvs  shortness 
of  breath  and  cough  with  shglil  ]>hy»cal  signs.  Lodgment 
■n  the  pleura  or  pericirdiuin  gives  proiiounc<xl  physical 
evidence.  Lodgment  in  the  sple«i  produces  severe  pain 
and  greftt  enlargement.  Tlte  purolid  gbnd  not  unusually 
suppurates  (as  in  the  case  of  President  Garlicld). 

In  a  suspected  cane  of  pya;niia  always  look  for  a  wound, 
and  if  this  docs  not  exist,  remember  that  the  infection  can 
ansc  from  gonorrhcea,  ostvo-myclitis,  suppuration  of  the 
middle  car,  or  abscess  of  the  prostate.  Chronic  pyarmia 
may  last  for  months ;  acute  pya;inia  may  prove  fatal  in  three 
duyi.  The  complications  are  joint-suppuration,  broncho- 
pneumonia, plcuritis,  endocarditis,  pericarditis,  peritonitis, 
venous  thrombosis,  and  abscesses. 
I  TnatmcMt  is  the  same  as  for  septicemia.  Open,  drain,  .ind 
asepticize  any  wound  and  any  accessible  secondary  absci 
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X.  F.RYSIPEIJVS  (ST.  ANTHONYS  FIRK). 
Bryslpelsa  is  an  acute,  contagious,  capillary  lymphangitis 
due  to  the  •ttrcptococcus  of  erysipelas,  which  grows  and 
multiplier  in  the  smaller  lymph -channels  of  the  skin  and  of 
serous  and  mucous  membranes.  It  is  characterized  by  a 
remittent  fever  and  a  tendency  to  recur.  It  is  always  due 
lo  a  wound.  IdiojMthic  er>'<ip<.'Ias  is  due  to  a  small  wound 
which  escapes  notice.  It  may  or  may  not  suppurate.  Sup- 
puration, some  say,  does  not  require  a  mixed  intection,  a« 
Ihe  strqjtococcus  is  identical  with  the  stre^Moecus  pyogenes 
(Osier,  Koch) ;  olhers  think  suppuration  doi'<  require  mi.ted 
tfcction.  the  sta-ptococcus  not  being  pyogenic.    Hry.*ipclas 

lost  common  in  the  spring  and  ^11.  and  is  most  usually 
met  with  amonc;  those  who  are  crowded  into  dark,  dirty. 

ill-ventilated  quarters ;  it  atUcks  by  preference  tlic  debil- 
B 
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itatcd  and  bfoticn-doun  (as  alcoholics  and  sufferers  frofl) 
Bright's  disease).  The  poison  of  erysipelas  will  produce 
puerperal  fever  in  »  lying-in  woman. 

Forms  of  Brjraipelaa. — Ambulanl,  rrratit.  migratory,  or 
tvantifring  erysipelas  is  a  form  which  tends  to  spread  widely 
over  the  body,  leaving  one  jian  and  going  to  another. 
Bul/oHs  erysijiclas  is  attended  by  the  formation  of  bullae. 
In  diffuitii  erysipelas  the  borders  of  Uie  inflammation  grad- 
ually merge  into  healthy  skin.  Etythemalom  er>'sipelfts 
involves  the  skin  -lupcrficially.  MelaUatic  erysipelas  appcan 
in  various  jwrts  of  the  body,  thtcrpiral  erysipelas  begins 
in  the  genitals  of  lying-in  women,  producing  puerperal 
fever.  Erysipdas  simpUx  is  ordinarily  cutaneous.  Erysip- 
e/as  K<anatorum  begins  in  the  unhealed  navel  of  a  new-born 
child  and  spreads  from  this  point.  Typhoid  erysipelas 
occurs  with  profound  adynamia.  Umi'ersat  erysipelas  in- 
volves the  entire  body.  PhhgMwnous  erysipelas  involves  the 
skin  and  subcutaneous  tissues,  with  suppuration,  and  often 
with  gangrene,  ilidematous  erysipelas  is  a  variety  of  phleg- 
monous erysipelas  with  enormous  subcutaneous  cedcma. 
Lymphatic  erysipelas  is  chanictcrixed  by  rose-red  lines  of 
l)'mphangitis.  Vinous  erysipelas  is  marked  by  the  dark 
color  of  venous  congestion.  Mucous  crysipcliui  involves  a 
mucous  membrane.    Black  tongue  is  erysi|>elas  of  the  fauces, 

Olioic&l  Forms. — The  clinical  forms  arc  cutaneous  ery- 
sipelas, ccllulo-cutaneous  or  phlegmonous,  and  cellulitis. 

Cutaneous  errsipotas  >s  ushered  in  by  a  chill  which  is 
followed  by  fever  and  sweat.  Any  wound  which  exists 
becomes  dry  and  unhealthy,  and  its  edges  rctlden  and  swell. 
This  combin.ition  of  redness  and  swelling  extends,  and  its 
area  is  sharply  defined  from  the  healthy  skin.  In  the  hyper- 
afmic  area  vesicles  or  bulla:  form,  and  irdcma  affects  the 
subcut-ineous  tissues,  producing  great  swelling  in  regions 
where  they  are  lax  (as  in  the  eyelids).     Tlic  anatomically 
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fated  lympIiAtic  gbniU  become  large  and  tender,  and 
between  them  and  a  wound  urc  .seen  Uie  red  lines  of  inflamed 

mphatic  vessels.  Erysipelas  spreads  at  its  periphery  and 
•s  at  its  point  of  origin.  When  spix-ading  stops  the  swcll- 
aiid  redness  gradually  abate,  and  al^cr  ihcy  disappear 
desquamalioi)  takes  place.  Cutaneous  erysipelas  rarely  sup- 
purates, but  in^iy  do  so.  The  fever  is  remittent,  and  usually 
terminates  in  four  or  five  days  by  crisis. 

In  strong  subjects  the  symptoms  are  usually  slight  In 
the  old,  debilitated,  or  alcoholic  the  symptoms  arc  typhoid, 
delirium  comes  on.  and  death  is  apt  to  occur.  Possible  compli- 
cations arc  meningitis,  pneumonia,  septicaemia,  endocarditis, 
and  albuminuria.     Erysipelas  neonatorum  is  generally  fatal. 

Treatrntnt. — Isolate  the  patient  and  asepticize  any  wound. 
Cases  of  cutaneous  erysipelas  tend  to  get  well  without 
treatment.  If  a  person  is  debilitated,  stimulate  freely.  Tinc- 
ture of  chloride  of  iron  and  quinine  arc  usually  administcrcd. 
Nutritious  food  is  important.  For  slcefilci.incss  or  delirium 
UM  chloral  or  the  bromides;  for  high  temperature,  cold 
sponging  and  aniipyretic-i.  To  prevent  spreading,  inject  the 
healthy  skin  near  the  blush  with  a  3  per  cent,  carbolic  solu- 
tion or  with  gr.  ^  of  corrosive  sublimate.  Locally,  paint 
the  inflamed  area  with  equal  parts  of  iodine  and  alcohol 
and  apply  lead-water  and  laudanum.  If  an  extremity  be 
involved,  bandage  it  Another  good  treatment  is  a  50  per 
cent  ichthyol  ointment  with  lanolin.  Some  use  iccd-w.atcr 
cloths.  Others  apply  borated  talc  or  salicylated  starch. 
Ringer  advised  p.tinting  every  three  hours  with  a  mixture 
composed  of  gr.  xxx  of  tannic  acid,  gr.  xxx  of  camphor, 
and  .'5iv  of  ether.     Da  Cost.'^  recommends  pilocarpine. 

OaUulo-cutaneouB  or  pbleirmonous  errsipelas  is  char- 
acterized by  high  tcmper.-iturc  (i04°-io6°),  tlic  rapid  onset 
of  grave  prostration,  irregular  chills,  sweats,  and  a  strong 
tendency  to  delirium.   The  parts  arc  not  so  red  as  in  the  pre- 


vioits  fonn,  but  tbc  himc^ctioii  is  vastly  greater ;  it  is  branny, 
comes  oa  early  and  with  exceeding  rapidity,  inducing  a  liigh 
degree  of  tension  and  frequently  producing  slougliing  or 
even  cutaneous  gangrene.  The  lymphatic  gliinds  are  swol- 
len, but  the  iaflanKd  vctueb  arc  bidden  by  the  swelling. 
In  most  cases  suppuratioR  occurs,  and  when  this  happens 
the  parts  become  boggy.  When  the  disease  abates  sloughs 
torn),  which  leave  ulcers  upon  being  thrown  ofT  la  bad 
cases  muscles,  vessels,  tendons,  and  foscia  may  slough  away. 
The  commonest  complications  arc  suppression  of  urine 
bronc bo-pneumonia,  congestion  and  tcdcaia  of  the  luRg*|^ 
meningitis,  and  acute  pleurisy.  ^^| 

TruihMi-Mf. — At  once  asepticize  and  drain  any  existing 
wound ;  apply  io«ime  and  blue  ointment  or  ichtliyol  or  lead- 
water  And  laudanum  to  the  inflamed  area,  and  if  a  limb  is 
involved  use  a  rollcr-bandigc  and  a  sling.  Open  the  bowels 
with  ciluitKl  and  salines ;  order  quinine,  iron,  stimulants,  and 
nourishing  diet.  If  suppuration  occurs,  make  many  incisions 
near  together,  each  cut  being  a  or  3  inches  loi^.  Spray  out 
by  means  of  hytlrogcn  peroxide  in  an  atomiier.  and  then 
wash  with  corrosive-%ubltm;Ue  solution  (1  :  looo).  Drain  by 
means  of  iodoform  gauze  tn  strips.  Excise  spots  of  gan- 
grene. Drciss  with  many  layers  of  wet  tyauie,  which  is  to 
be  enveloped  in  a  rubber  dam  after  .ippUcation.  or  with  dry 
gaute  and  iodoform.  If  sloughs  form,  cut  them  partly  away 
and  employ  .antiseptic  (wiiltices.  Apply  a  bandage  to  an 
extremity  which  is  attacked  by  thi*  form  of  er>'sipclas. 
Change  dressings  often.  When  granulations  begin  to  form, 
treat  as  a  healing  wound. 

CdUtilitts. — In  cellutitts  redncs;*  of  the  skin  is  not  very 
pronounced  and  is  late  tn  appearing,  following  swelling,  and 
not  preceding  it.  It  is  essentially  the  same  condition  as 
phlegmonous  erysipelas.  Tt  is  often  mild  in  degree.  Its 
spread  is  heralded  by  red  lines  of  lymphangitis,  swelling  of 
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and  fever.     In  slight  cases  the  lymphatics  may  dis- 
of  the  poison  :ind  -iiippu  cation  fail  to  occur. 
Trtatment. — The  treatment  is  tbc  same  as  that  for  phlcg- 

[  monous  ery&ipclas. 
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XI.  TETANUS,  OR  LOCKJAW. 
Tetanus  is  an  infectious  spasmodic  disease  invariably 
preceded  by  some  injury.  The  wound  may  have  been  so 
slight  as  to  have  attracted  no  attention,  or  tt  may  have  been 
inflicted  upon  the  alimcntaiy  canal  by  a  fish-bone  or  other 
forci{;n  body.  Idiopatliic  tetanus  is  either  not  tetanus  at  all 
or  ts  a  term  e.>cprcssivc  of  the  £ict  that  wc  have  not  found 
on  injury  which  did  exist.  This  disease  is  commonest  aflcr 
punctured  or  Uccrated  wounds  of  the  hands  or  feet,  and  t>c- 
fore  it  appears  a  wound  is  apt  to  suppurate  or  slough ;  but  in 
some  instances  the  wound  is  found  soundly  healed.  Tetanus 
may  appear  twenty-four  hours  after  an  accident,  but  it  ni.iy 
not  ari.ie  until  several  weeks  have  elapsed.  It  prevails  more 
in  certain  localities  than  in  others.  Colored  people  are  very 
xusct-^itibie.  and  it  m.-iy  exist  c]jidemically.  Tetanus  is  due 
:o  infection  by  a  bacillus  (first  described  by  NicoIaJer)  whose 
toxic  products, absorbed  from  the  infected  area.poison  the  ner- 
vous system  precisely  as  would  dosinj;  with  ^ctrychninc.  This 
bacilluN  is  found  particularly  in  f^rdcn-soil.in  the  dust  of  walls, 
walks,  and  cellars,  in  street-dirt,  and  in  the  refuse  of  stables. 
Symptoms. — Acute  tetanus  usually  begins  within  nine  daj-s 
of  an  accident.  First  the  neck  feels  stiff,  the  patient  think- 
ing he  has  taken  cold,  and  next  the  jaws  also  become  stifll 
The  t»eck  becomes  like  an  iron  bar,  and  the  jaws  become 
as  rigid  as  steel.  Tbc  muscles  of  deglutition  become  rigid 
on  attempts  »t  swallowing.  The  iiiuscles  of  the  back,  legs, 
and  abdomen  are  thrown  into  tonic  spasm,  but  the  arms 
rarely  suffer.     Spasm  of  the  race-muscles  causes  the  riius 


I 


134 


A  MANUAL  OF  SURGERY. 


* 


sardomcus.  or  sardonic  smile  (contraction  particularly  of  the 
nuisculus  sardonkus  of  Santorini).  The  contr»ctton  of  tlic 
muKclcs  of  the  b.ick  is  often  so  powerful  as  to  bend  the 
patient  back  like  a  bow  and  allow  him  lo  rcAt  only  on  his 
occiput  and  heels.  This  condition  is  known  as  "  opisthot- 
onos." If  he  is  bent  for«-.ard  so  that  the  face  is  drawn  to 
the  legs,  it  is  called  "  eniproslhotonos,"  If  his  body  is  curved 
sideways,  it  is  designated  "pleurostlioionos."  An  upright 
position  is  "  orthotonos." 

The  state  is  one  of  widely-diffused  tonic  spasm,  aggnivated 
frequently  by  clonic  spasms  arising  from  peripheral  irrita- 
tions. These  irritations  may  be  draughts,  sounds,  lights, 
shaking  of  the  bed,  attempts  at  swallowing,  contact  of  the 
bed-clothing,  the  presence  of  urine  in  the  bladder  or  of  feces  j 
in  the  rectum,  or  various  visceral  actions.  Tlie  agonizinj 
"  girdle-pain"  so  often  met  with  means  .spasm  of  the  dia- 
phragm. PUch  clonic  spasm  causes  a  hideous  scream  by 
the  contraction  of  the  chest  forcing  air  through  a  contracted 
glottis.  Constipation  is  persistent ;  retention  of  urine  is  the 
rule.  The  mind  is  entirely  clear^me  of  the  worst  ele- 
ments of  ihc  disease.  Swallowing  is  absolutely  impossible. 
The  temperature  may  be  normal,  but  it  is  usually  a  Utile 
elevated.  Hypcq)yrexL'i  sometimes  occurs  (io8°-i  10"),  and 
the  tcmi>crature  may  even  ascend  for  a  time  after  death. 
Sleep  is  impossible,  Death  almost  invariably  occurs  in 
acute  tecmu.t  in  two  or  three  days.  It  m.w  be  due  to 
exhaustion  or  to  carbonic-acid  narcosis  from  spasm  of  the 
glottis  or  fixation  of  the  ecspiratory  muscles. 

Chronic  tetanus  comes  on  late  after  a  wound  (from  ten] 
days  to  several  weeks),  The  s>'mptoms  are  not  so  seveie ; 
the  mi/scular  spasm  is  widespread,  but  it  may  not  be  per- 
sistent, intervals  of  relaxation  permitting  sleep  and  the  taking 
of  food.  It  may  last  some  weeks,  and  not  infre<)ucntly  the 
disease  can  be  cured.     Trismus  is  a  mild  form  of  tetanus. 
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contractions  bcinfy  limited  to  the  (ace  and  jaw.     Trisntta 
^stoftatontm  or  trismus  nastrn/tum,  ^vliich  is  lockjaw  in  the 
fncw-born,  is  due  to  infection  of  the  stump  of  the  umbilical 
.cord,  and  is  invariabl)'  fatal. 

JMagHosis, — I'ctanus  may  be  confounded  with  strychnine- 
poisoning  or  with  hysteria.  Wood's  table  niakes  the  diagno- 
sis  clear.* 


Tetakct. 


^ 


uionlly  oomnence 
ilh  [Min  And  iiifltKH 
llw  tNKk  oT  ihe 
nedu  tomdiiM*  wiih 
•light  nHHCukitwiKh. 
iani  comcongrkilu- 
«l^.    J««t  cnc  of  ihe 

rictdly  aiiil  pcnUlcnl- 

t^i«iftri>i  niuiculAt 
ticidllyTctygciictally, 
■illl  ■  pcatM  oc  1<H 
itr|[tn  nr  prrmuicnl 
cpuhotonDS.  «n)in«- 

tMCDMn,  pIcDRBtbul- 

or  otlholanot. 


HynuMM.  TkrAMW. 


CowcioBiBeix  )■«- 
unit)    Brat 
b^tniliTctiinac- 


CummcDces     willi 


UhkuIw  tyii>|Koni» 
omiRienoc  with  npilily 
or  the  n«k  which  citc[it 
ova  ihc  Iitxiy,  dlcclini: 
Ihcrvticmilinlut.  jRwi 
rigidly  wl  Wfote  B  cxin- 
luliiuii,  ■rvl  rtmaiit  to 
bdntcii  th«  paicsjvnt. 


nrH  .ind  inlenst  ripdit)' 
lictwnii  the  convulHoni 
*ncl  alter  llic  conrultuinii 
h»e  crafeil.  the  upi*- 
Ibotunus  anil  inlcDM  rig- 
iitity  latitni;  fur  booi*. 


Coiudoiuneu  loti  u 
the  HccnrHl  mnvuhiim 
comet  an,  Mid  losi  with 
every  Mhet  CDnTuIium, 
ihe  ili-iiuibaiire  ol  C£iii- 
3diiiiMir<iit  and  motility 
tie)n|>  umiiltuiooua. 
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Be|[ini  vith  exbiloiaiiua  ind 
mtleuntsk.  ibc  iptcial  wiKd 
liciii);  miially  mucii  Ahatjiciicfl. 
Dimncu  of  liuon  may  in  lomc 
CMC*  be  manikflcd  luct,  aita 
Ihe  ilcvelu|iniciit  uf  mIict  tjiiiii- 
lomi,  hut  cren  then  it  n  nur. 

MuKulai  iyiii|<i>iiu.  ilovloj.) 
yay  iii|.ii[lly.  c<n»iiicneiiij:  iii  tlir 
cxtiemitio,  cii  the  cuiiTuliion 
when  the  due  I*  lBr|:c  icifu 
the  chnk  body  Mmultaiienutly. 
Juw  Ihe  hM  put  rS  the  Iw^y 
to  Iw  affected :  \Vt  mullet  re- 
\tx  fint.  and  eTcn  when,diirin[[ 
•  wvcre  eonruUion,  il  a  lel,  it 
6vapi  u  MOD  M  the  laiier  ocoms. 

Mtucnlar  tcluation  I'lurcly  o 
ilighl  rij^dity)  between  Ihc  cun- 
vnbioni.  ilie  patient  \mna  n- 
hnuutO  and  (aresiin|[.  If  rc- 
comy  nccun,  ihe  cumuUluni 
gradually  ceiw,  learinjj  merely 
mnuutu  toicncu,  and  winie- 
time*  tiUfn«M  like  that  (eh  after 
violent  excrcu*. 

(ZocdeioutnoB  alwnyi  |Br- 
■enreil  rlurini;  comuUiont,  cl- 
eepl  when  the  lalltr  liclume  lu 
intesse  Ihm  •Icaih  1>  immtneeil 
Inmi  Miiriic-jliL'n,  in  which  COM 
lonirlimM  the  ]«iIji;ii1  Iccamct 
inicnsilile  Srdm  ai|>1i}  >ia.  whlcb 
moici  on  during  Ihe  Imter  poll 
of  a  (onTuUion  and  ii  alnunl  s 
I  ceitun  prccunor  uf  death. 


^ffffwrn  Diuiui,  by  riof.  It.  C.  Wood. 
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Tbtahus. 


Diaii|>hl*,    luuil 

Mitet,  Rc.    pnxluce 

Gomukloii*,     ta     in 

Miydiiiilic-|iuimninc ', 

may  con^kio  bincnjr 

(iT  Mln. 

E<rM  tmn  anil  ng' 

M   idly  lijicil  (luring  Itw 

H  OOBviiluon. 

I         ' 

t  tor 


Oying^jicl  l»  al  ttrtai  - 
iag  with  convultionk 


Eye*  chMwI. 


htlisl  tjam  in  ilic 
tc(.pRiclucia|[in\Vcxiir4 
casm  <TMUni!  cX  Uie  (nt 
BuU  iii*cr<i-<u  uf  the  (otK 
If  ftll  Ihc  miuclei  were 
Involved  cvdwon  w<mIi1 
occni,  is  l\\<  mvicXa  of 
evcmoiiajr.-lheMion^. 


Strvck  KiRK-roHnMiM. 


Tile  "ill):hlot  trrrallicifBir" 
imxlucct  <"i>viiltiun  1*9)1  nil 
■nay  *CRBin  with  poui  ur  nuf 
eapicu  peal  •npnticniionk  bul 
"ct^ng-»|>clU  wDulil  appcw 
to  be  impOBible, 

F.ya  tuciclicil  wiile  opm. 


Ixe*  illflly  ciirtxlpl  »llli 
Ted  cvcttnl,  u  ihc  Kittunii  tflcfl 
all  Uic  nilucles  of  the  tq;. 


I 


TreatMiHi. — Far  better  Ihan  even  to  treat  tetanus  well  is 
to  prevent  it.  Careful  antisepsis  will  banish  it  as  thoroughly 
as  it  has  baitisbcd  septicemia.  Kvcry  wound  must  be  dis- 
infected with  the  most  scrupulous  care.  Every  punctured 
wound  i*  to  be  incised  to  its  dc[>th  and  thoroughly  cleaned 
and  drained.  Puerperal  tetanus  is  prevented  by  anii-eeplic 
midwifery,  and  tetanus  ncon.itorum  is  obviated  by  the  anti- 
septic treatment  of  the  .stump  of  the  cord.  When  tetanus 
exists,  always  look  for  a  wound,  and  if  one  i«  found,  open  it. 
cut  away  sloutjhs,  wash  with  peroxide  of  hydrogen  and  cor- 
rosive sublimate,  swab  it  out  with  bromine,  and  secure  drain- 
a^  b)'  packing  it  with  iodoform  gauze. 

Isolate  the  patient,  as  the  disease  is  infective;  keep  him 
in  a  darkened,  well -ventilated,  and  quiet  apartment,  so  as  to 
exclude  as  far  as  possible  peripheral  irritation.  Watch  out 
for  retention  of  urine,  and  use  the  catheter  if  it  occurs. 
Secure  movements  of  the  bowels  by  salines,  castor  oil,  croton 
oil,  or  cnema#.  Give  plenty  of  concentrated  liquid  food.  .ind 
stimulate  freely  witii  alcohol.  If  swallowing  causes  convul- 
sions, give  an  inhalation  of  nitrite  of  amyl  before  an  attempt 
is  made  to  swallow.     If  this  treatment  fails,  [Kirtially  anses- 
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ictite  th?  p.it>cnt  »nd  feed  Itim  through  a  ph;iTyn(;cal  tube 
[Kuscd  throuj^h  the  nose.  Lnrge  clusc-s  of  the  bromide  uf 
potassium  ur  of  this  dru{{  witli  chloral  f^w  the  best  results. 
Other  drugs  that  have  been  used  with  some  success  arc 
t:;e1scmium,  morphia,  curare,  injections  and  fomcniations  of 
tobacco,  phy.so^tigina,  anarsthclics,  cocaine,  and  cannabis 
indtca.      An  ice-bag  to  the   spine  somewhat   relieves   the 

|girdle-|>.tin.  Hot  baths  have  been  advbed. 
Yandcll  says,  in  summing  up  Cowling**  rqwrt  on  tetanux :' 
"  Recoveries  from  traumatic  tetanus  have  been  miiulty  in 
ca.ics  in  which  the  disease  occurs  subsequent  to  nine  daj-s 
after  the  injur}-.  When  the  symptoms  last  fourteen  days. 
recovery  is  the  rule,  apparently  independent  of  treatment. 
The  true  [est  of  a  remedy  is  its  influence  on  the  history  of 
the  diseaxe.  Does  it  cure  cases  in  which  the  disease  has  set 
in  previous  to  the  ninth  day  "i  Does  it  lail  in  cases  whose  du< 
ration  exceeds  fourteen  days  ?  No  agent  tried  by  these  tests 
^has  yet  established  its  claims  as  a  true  remedy  for  leUnus."' 
^P  It  is  now  clain)cd  by  some  observers  tliat  we  have  a  rem- 
edy which  fulRU  the  rcquircmcnUi  of  Yandell  in  the  tetanus 
tantitoxinc  of  TiKzoni  and  Kttzi&.itr>.  To  prepare  this  ami- 
loxine  animals  are  rendered  immune  to  tetanus  by  inocula- 
tions with  mitigated  cultivations  of  the  microbe;  the  blood- 
serum  is  treated  with  alcohol  and  dried  in  a  vacuum.  This 
is  used  hyiKKlermatically  in  dostrx  of  from   15  to  35  centt- 

rrammes.     Cures  itccm  to  have  followed  its  use,  and  if  it 
111  be  obtained  it  is  our  duty  to  tr>'  it  in  acute  tetanus. 


Xn.  TUBERCULOSIS  AND  SCROFULA. 
Tuberouloaifl  is  an  infective  disease  due  to  the  ileposition 
and  multiplication  of  the  bacilli  of  tubercle  in  the  tissues 


'  Amtritmi  traeHlioni',  Se\*.,  187a 

■  C^MtA  \yj  HanniDntl  i»  bn  Ditnuti  «/  fJtf  Jfenma  Splm. 
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of  the  body.  It  ts  characterized  either  by  the  formatioa  of 
tubercles  or  by  a  widespread  mliltratioii,  both  of  these  con- 
ditions lending  toward  caseation,  sclerosis,  or  ulccratloo. 
A  tubercular  lesion  may  undergo  calcificatioo. 

Bacillus  of  Tubercle. — A  tubercle  is  an  infective  granu- 
loma, appcarinj'  to  the  unaided  vision  as  a  semi-transparent 
gray  mass  the  size  of  a  mustard-seed.    The  microscope  showa 
that  a  gray  tubercle  consists  of  a  number  of  cell-clusters, 
each  cluster  constituting  a  primitive   tubercle.     A  typical 
priniitivcr  tubercle  shows  a  centre  consisting  of  one  or  of 
several  polynucleated  giant-cells  sur- 
rounded by  a  xone  of  epithelioid  cdU 
which  arc  surrounded  by  an  area  of 
leucocytes.     When  the  bacillus  ob- 

connective- 
kinesis, 
polygonal 

'ilh.  '  '  ./'•"'^■p^'S'!^  '"^  round  cells,  called  "qjithelioid" 
VP*'-iA#*»i'*''*'''-''v'5  ''^'""  *''*•'''"  resemblance  to  epithelial 
"**    ''■   ""  ■'^'  cells,  and  at  the  same  time  the  biood- 

7  supply  of  the  growth  is  limited  by 
occlusion  of  surrounding  vessels 
r«.,  jr-c„.^,i-t  M=«b™«.  through  multiplication  of  their  endo- 
*i»iBiiii»,.i«ii.  iiio.ib»^  thclial  coats.  Some  of  these  epitheli- 
oid cells  proliferate,  and  others  attempt  to.  but  fail  for  want 
of  blood-supply.  Those  that  fail  succeed  only  in  dividing 
their  nuclei  and  enormously  increasing  their  bulk  (giant-cells). 
Giant-cells,  which  also  form  by  a  coalescence  of  epithelioid 
cells,  are  not  always  present.  Tile  presence  of  this  mass  of 
cells  causes  .surrounding  inl1atnm.ition  and  the  CKudation 
of  white  blood-cells  (Fig.  30). 

The  bacillus,  when  found,  exist.*  in  the  epithelioid  cells,  and 
sometime.t  in  the  giant-cell.i ;  it  may  not  be  found,  h;iving  once 
existed,  but  having  been  .subsequently  destroyed.    It  is  often 
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Hbverlooked.    In  a  lesion  of  active  tubercle,  even  if  the  bacil- 
Blu«  be  not  found,  injection  of  the  matter  into  a  guinca>pig 
will   produce  lesions  in  which  it  ran  be  demonstrated.    A 
tubercle  iiiay  oijeate — a  process  that  is  de<itructive  and  dan- 
gerous to  the  organism.     Castration  is  due  to  a  coaguliition 
Knccrosis  arising  from  direct  microbic  action  upon  a  ecllubr 
area  which  contains  no  blood-vessels,  and  tlic  nutrition  is 
cut  off  by  obliteration  of  surrounding  vessels.     This  pro- 
Bccss  starts  at  the  centre,  and  the  entire  tuticreic  becomes 
Hconverted     into   a    soft    yellowish-gray    mass.      Caseation 
'forms  cheesy  masses  which   may  soften  into   tuberculous 
pus,  may   calcify,  and  may  become  encapsulcd  b)'  fibroid 
tissue. 

A  tubercle  may  undergo  sclerosis,  which  Li  an  attempt  on 
the  pArt  of  N^ure  to  heal  and  repair.  Coagulation  necrosis 
occurs  in  the  centre  of  the  tubercle ;  "  h>-aline  tran^foniialion 
proceeds,  tocher  with  a  great  increase  in  tlic  fibroid  ele- 
ments, so  that  the  tubercle  is  converted  into  a  Rrni,  hard 
ntructure  "  (Osier).  Infiltiatod  tubercle  \%  due  to  the  running 
togctlicr  of  many  minute  infc-ctive  foci  or  to  widespread 
infiltration  without  .any  foci.  Infiltrated  tubercle  tends  strongly 
^po  coseate. 

The  bacillus  of  tubercle,  discovered  by  Koch,  is  n  little 
rod  with  a  length  e<|ual  to  about  half  the  diameter  of  a  red 
blood-corpuscle.  It  can  be  stained  by  aniline,  and  this  slain 
is  not  removable  by  acids  (it  being  the  only  bacillus  except 
leprosy  which  acts  in  this  way,)  In  its  growth  the  tubercle 
bacillus  forms  ptomaines,  tox-ilbumins,  and  an  antitoxine. 
These  bacilli  e.xist  in  all  active  lesions:  the  more  active  the 
process  the  greater  is  their  number.  They  may  be  widely 
distribute<l,  but  are  rarely  identified  in  the  blood.  Tliey 
Kcxist  in  enormous  numbers  in  phthisical  sputum,  but  are  not 
found  in  the  breath  of  consumptives.  Their  great  medium 
of  distribution  is  dried  .sputum   mixed  with  dust.     Tliey  are 
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found  in  the  milk  of  tuberculous  cows,  and  somctiincs  in  the 
nwat  of  cliseased  animals. 

Inflsotlon  may  be  due  to  hereditary  transmission.  Con- 
genital tuberculosis  is  occisionally,  though  rarely,  seen. 
Tuberculosis  Is  apt  to  appear  in  young  children.  Some 
think  this  is  due  to  infection  Trom  without  upon  liquet 
whose  resistance  is  lowered  by  hereditary-  predisposition; 
others  think  it  is  due  to  »  tardy  develojMncnt  of  tlie  gcrmx 
transmitted  by  heredity.  That  the  disease  may  be  present 
in  a  latent  form  is  shown  by  the  experiment  in  which  the 
vi-scera  of  the  foetus  of  a  consumptive  mother  showed  no 
tubercles,  but  produced  the  disease  in  guinea-pigs  when 
inoculated.'  Tuberculosis  may  arise  by  inoculation,  inocu- 
lation luberculosi-s  being  seen  in  leather-workers  and  in  those 
who  dissect  tuberculous  bodies  (butchers  and  doctors  ait 
liable  to  anatomical  tubercle).  Osier  mentions  as  other  causes 
of  inoculation  the  bite  of  a  tuberculous  patient,  the  washing 
of  infected  garments,  and  circumcision  in  which  suction  is 
employed.  Infection  through  the  air  is  vcr>'  common.  The 
bacteria  of  the  dried  sputum  adhere  to  particles  of  dust  and 
arc  carried  into  the  lunfjs.  Infection  by  meat,  milk,  and  olher 
foods  niay  arise  by  this  dust  settling  upon  them  in  quantity. 
Commonly,  however,  it  is  due  to  disease  of  the  animals. 
Milk  is  a  common  vehicle  of  contagion,  and  it  can  be  in- 
fected even  when  an  ulcerated  udder  does  not  exist 

Infection  is  favored  by  hereditary  predisposition — that  is 
to  say,  by  hereditary  tissue- weakness,  which,  by  maintaining 
a  lowered  momentum  of  nutritive  processes,  lessens  the  nor- 
mal resistance  to  infection.  T\vo  typc:«  of  these  predisposed 
persons  are  mentioned :  (i)  the  sanguine  type  of  scrofula,  or 
those  with  oval  faces,  clear  skin,  larye  blue  eyes,  long  lashes, 
a  nervous  manner,  precocious  mimis,  but  liltle  fht.  and  with 
long  slender  bones,  these  children  being  often  graceful  and 

'Qnuleil  by  diet  rnm  Bixch-lltnchfeld. 
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beautiful :  and  (2)  those  with  stolid  countenances,  thick  \\\n 
AtxA  noM^s,  thick  muddy  skin. dark  coaiM;  tuir,  suollcn  n«ckis, 
heavy  bones,  clumsy  gait,  and  ungainly  t^unr.  The  latter 
^^  is  the-  phlcgni^itic  form  uf  scrofula. 

There  U  no  doubt  th^t  an  inHammalofy  area  in  a  person 
can  become  infected  when  a  sound  area  would  cscaiM:,  the 
procecis  of  phagocytosis  bcini;  in  tllis  spot  limited  m  power, 
and  the  organisms,  which  arc  destroyed  by  healthy  cell- 
activities,  arc  victorious  when  those  activities  arc  diminished. 
Catarrhal  inflammations  of  the  air-passnges  &vor  phthisis, 
and  traumatism  is  not  unusually  followed  by  a  development 
of  tubercle.  Lowcre<l  health,  impure  air,  and  bad  food  all 
ttvor  the  development  of  tubercle.  Any  tuberculous  pro- 
f  cess  tends  to  spread  locally  and  to  produce  inflammation. 
^j\  tubercular  area  is  always  a  danger  to  the  system;  from 
^Hht!!  as  a  focus  dissemination  may  occur,  tuberculous  lesions 
^Kipearing  in  .1  distant  part  or  gencnil  tut>erculosi3  setting  in. 
^Rubcrculous  pus  is  nut  pus.     True  pus  means  a  secondary 

infection  (»ec  Cold  Absctss,  p.  100). 
i  SoroIUIa  is  m>t  a  disease.     It  is  a  condition  of  tissues 

[      in  which  low  rcsi-tting  power  makers  them  hospitable  hosts 
to  invading  bacilli  of  tubercle.     Some  observers  teach  that 
scrofula  is  tuberculosis  of  bones,  glands,  and  joints;  others 
,ch  tltat  it  is  latent  tuberculosis  until  some  cause  lighu  it 
to  activity:    while  still  others  say  that  it  is  a  tendency 
rather  than  a  disease.     It  is  certain  that  some  lesions  of 
rofula  arc  not  tuberculous  {ccicma  capitis,  facial  eczema, 
rncal  ulcers,  granular  lids,  and  chronic  catarrhal  inflam- 
ions),  and  that  they  result  from  ill-health,  poor  nutrition, 
air,  and  improper  diet,     A  person  who  is  recognized  as 
of  a  scrofulous  type  may  never  develop  tuberculous  lesions, 
is  unciucstionable,  however,  that  strumous  subjects  arc 
peculiarly  apt  to  develop  true  tuberculous  lesions.     Thci« 
,s  often  appear  after  a  tissue  or  an  organ  lias  become 
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the  seat  of  a  primary  non-tiibcrcular  inflammatton ;  (he 
bacilli,  which  could  not  liw  in  the  non-ititlanicd  tissue, 
thrive  in  the  iiiBamcd  ti&suc.  Scrofula  is  gcnerall)-  of 
congenital  origio,  one  or  both  parents  being  tuberculous, 
scrofulous,  or  in  ill-health ;  it  may.  however,  be  acquired  as 
a  result  of  poor  food,  bad  air,  crowding,  and  general  lack 
of  sanitation.  The  scrofulous  are  very  prone  to  develop 
tuberculous  k-sions  of  bones,  joints,  and  lymphatic  glands. 

TuberctUous  Abscees. — For  description  of  tuberculous 
abscess,  see  jwgo  97. 

Tuberculoais  of  the  Bkln. — UtfHS  begins  before  the  age 
of  twenty-five,  mo«t  usually  upon  the  face,  especially  the 
nose.  Three  forms  are  recoBnized:  (i)  /«///.(  vulf^aris,  in 
which  nodules  appear  that  after  a  time  ulcerate  and  then 
cicatrize ;  (2)  lufus  txttUns,  in  which  ulceration  is  very 
great;  and  (3)  hpus  hy^rlrophicHS,  in  which  a  vcr>-  great 
amount  of  embiyonic  tissue  is  produced  (lai^c  nodules  or 
tubercles).  Lupus  may  appear  as  a  pimple,  as  a  group  of 
pimples,  or  as  nodules  of  a  larger  size.  The  ulcer  arises 
from  desquamation,  and  is  surrounded  by  inflmmiatory 
products  which,  by  progressively  breaking  down,  add  to  its 
size.  The  ulcer  is  often  crusted  over;  it  may  be  prepress- 
ing  at  one  point  and  healing  at  another;  and  it  is  slow  in 
advancing,  but  often  proves  hideously  dcslructrvc.  The  scars 
left  \sy  its  healing  are  apt  to  break  down,  Clinically  it  is 
separated  from  a  rodent  ulcer  by  the  absence  of  a  hard  base 
{W.  Jo.*eph  Heam). 

Anatomical  tubercle,  the  virriu-a  nrerogetiica  of  Wilks,  is 
due  to  local  inoculation  with  iiibcrculous  matter.  It  is  seen 
in  surgeons,  the  makers  of  post-mortems,  lenthcr-workers, 
and  butchers,  usually  upon  the  backs  of  the  hands  and  fin- 
gers. Itconsistsof  a  retl  mass  of  grimubtion  tissue  havinjj the 
appearance  of  a  groupof  inflamed  warts     Pustules  often  form. 

ScrotVilodormata  or  sorotVilous  gummata  arc   chronic 
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Blcin -inflammations  from  granulation  tis5ue  which  breaks 
(down  lo  fdfm  small  abscc!i.-n:^  or  sinusc-t, 

TuberouloeiB  of  Subcufaui«ous  Conndctivd  Ttssua. — In 
this  rorm  of  tuberculosis  nodiiks  of  granulalioii  tUsutr  fonn 
^aiid  brc»k  down  (tuberculous  abscesses).  In  the  dtciier  tis- 
Blucs  these  absccEites  are  usually  associated  with  boiK-,  joint-, 
Bor  lymphatic-gland  disease.  A  large  abscess  is  called  "cold" 
Wsee  Co/it  Abufss.  p.  too). 

H  TnbOTouIoeis  of  the  Alimentary  Canal. — A  tuberculous 
ulcer  of  the  lip  occasionally  occurs,  and  is  usually  mistaken 
for  a  cancer  or  a  chancre.  A  tuberculous  ulcer  of  the  tongue 
is  commonly  associated  with  other  foci  of  discasa  It  is 
arated  from  cancer  by  the  nbscnce  of  glandular  enlarge* 
its,  and  from  syphilitic  processes  by  the  therapeutic  lest, 
ifirmation  of  the  diagnosis  is  obtained  by  culliv'ation.f 
and  inoculations.     Tubercle  may  aflect  the  phar>-nx,  [lalate, 

■  tonsils,  and  very  rarely  the  stomach. 
Intestinal  tuborculosui  ordinarily  follows  pulmonary  tu- 
bercle, but  it  may  arise  in  the  mucous  membrane  of  the  bowel 
or  result  from  tuberculous  peritonitis.  Intestinal  tuberculosis 
may  cause  diarrhiea  and  fever,  may  resemble  appendicitis, 
and  may  cause  abscess  and  perforation.  Fistula  in  ano  is 
very  often  tuberculous,  and  when  it  is  the  lungs  are  almost 
always  involved,  the  pulmonary  lesion  being  primar)'. 

Tuberculosis  of  the  liver  causes  cold  abscess  and  scir- 
thosis.  Tubercle  may  affect  the  kidneys,  bladder,  ureters. 
Fallopian  tubes,  prostate,  urethra,  seminal  vesicles,  ovaries, 
and  uterus.  Tuberculous  testicle  is  not  rare.  Tuberculous 
chitis  aflects  one  testicle  at  first,  but  the  other  usually 
ccomcs  involved.  It  starts  in  the  epididymis  as  3  painless 
[nodule.  As  the  vagin.il  tunic  and  testicle  become  involved 
hydrocele  forms.  The  tuberculous  mass  softens,  becomes 
Fftdherent  to  the  scrotum,  and  bursts.  The  cord  is  always 
or  less  involved, 
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perature,  and  maximum  amount  of  sunshine"  Open-air  life 
is  imperative.  The  patient  must  have  a  well- ventilated  sleci> 
ing-rooiii,  and  his  house  should  be  free  from  dampness. 
Noumhing  diet  is  essential.  To  gain  in  weight  is  a  constant 
aim.  Give  meat,  milk,  and  cod-liver  oil.  which  ctn  be  admin- 
istered in  ca|wules.  The  oil  is  poorly  borne  in  hot  weather, 
during  which  it  should  bt:  discontinued.  Advancing  doses  of 
creosote,  arsenic,  quinine,  and  simulants  have  their  uses. 

Kooh'e  Tuberculin. — The  specific  treatment  by  Koch's 
tuberculin  or  paratoloid  has  excited  widespread  interest  It 
has  not  fulnltcd  the  expectations  which  many  entertained, 
but  iloes  benefit  some  cases,  notably  lupus.  The  trouble 
with  Koch's  tuberculin  is  that  it  often  causes  fever  and 
infiamiiiation  to  a  dangerous  degree.  In  some  ca-scs,  as 
Virchow  showed,  it  produces  acute  miliary  tuberculosis, 
Koch's  lymph  is  a  glycerin  extract  of  a  culture  of  tubercle 
bacilli,  and  the  usual  dose  is  I  milligramme,  given  hypodcr- 
niatically  into  the  back  by  Koch's  pistonless  syringe.  After 
it  has  been  used  for  a  lime  the  dose  may  be  increased  to  lO 
milligrammes,  or  even  much  more.  Bergmann  gave  I  gram. 
Koch's  lymph  causes  inflammation  and  necrosis  of  tubercu* 
lous  ti-ssue  by  the  ,-iction  of  certain  .intitoxines.  Many  cases 
it  improves.  Some  cases  it  apparently  cures,  but  the  disease 
is  apt  to  return.  In  pulmonary  tubercle  it  must  nut  be  given 
if  there  be  much  fever  or  extensive  consolidation.  Chcyne 
used  tuberculin  by  giving  two  or  three  doses  a  day  and 
increasing  the  dose.  It  is  best  to  associate  other  treatment 
with  the  lymph. 

Hunter  of  London  declares  that  Koch's  lymph  contains 
one  principle  which  causes  fever,  another  which  causes  in- 
flammation, and  a  third  which  produces  atrophy  of  tuber- 
culous  foci  without  cither  fever  or  inflammation.  This  third 
desirable  element  he  believes  he  h.as  isniatetl  in  what  is 
called  a  "  derivative  of  tuberculin."  a  modified  lymph.    Some 
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(remarkable  results  have  followed  the  use  of  this  material ;  its 
administiatioii  seems  entirety  safe,  and  it  should  thoroughly 
and  carefully  be  tried  to  ascertain  tts  true  rank  as  a  remedy. 

V  Bickets  is  a  constitutional  disease  arisinji  during  the  early 
™  ycirs  of  life  (the  first  t«-o  or  three)  as  a  result  of  msufficicnt 
or  of  improper  diet  and  bad  hygicoic  surroundings.  A  defi- 
ciency of  fat  and  phosphate  in  the  food  or  the  use  of  a  diet 
I  which,  by  inducing  gastro-intestinal  catarrh,  prevents  assimi- 
lation, causes  rickcu.  The  disease  is  never  congenital,  the 
so-called  "  congenital  rickets "  being  sporadic  cretinism 
(Bowlby).  Figure  4  (PI.  2}  shows  marasmic  rickets. 
BTideno«e  of  Riokets. — ^The  condition  is  one  of  general 
ill-liealth;  tlie  child  is  ill-nourished,  pallid,  flabby;  it  has 
attacks  of  diarrhcea  and  a  tumid  belly;  it  is  disinclined  for 
exertion  and  has  a  capricious  appetite ;  it  is  liable  to  ni|;ht- 
swcats  and  nijtht-lcrrors :  enlarged  glands  arc  ollen  noted, 
the  teeth  .ippcar  behind  time,  and  the  fontancllcs  close  late. 

I  The  long  bones  become  much  curved,  the  upper  part  of  the 
chest  sinks  in,  curvature  of  the  spine  appears,  the  head  is 
large  and  the  forehead  bulgc$i,  and  the  pelvis  is  distorted. 
Swelling  appears  in  the  articular  heads  of  long  bones,  beside 
the  epiphyseal  cartilages,  and  in  the  sternal  end  of  the  ribs, 
forming  in  the  latter  case  rhachitic  beads.  The  lesions  of 
rickets  are  due  to  an  imperfect  ossification  of  the  animal 
n»tter  which  is  prepared  for  bone-formation,  and  con.<e- 

Ifjuently  10  softening  of  the  bones  which  causes  them  to 
bend.  The  swellings  at  the  articular  heads  are  due  to  prcs- 
«urc  forcing  out  the  soft  bone  into  rings.  Rhachitic  children 
rarely  grow  to  a  full  size,  and  the  di.sca.<e  is  responsible  for 
many  dwarft.  Most  cases  recover  without  deformitj',  but 
time  lost  during  the  period  when  active  development 
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should  have  gone  on  cannot  be  made  up,  and  .some  slight 
deficiency  is  sure  to  remain. 

'i'realtnent. — ^Thc  treatment  consi.tts  in  open  air,  xunshinc, 
salt-water  baths,  sea-air.  fresh  food  (milk,  cream,  and  meat- 
juice),  cod-liver  oil  especially,  iyrup  of  tlic  iodide  of  iron, 
arsenic,  and  sonnc  fbnn  of  phosphorus. 


XIV.  CONTUSIONS  AND  WOUNDS. 

Oontuaions. — A  contusion  or  bruise  is  a  subcutaneous 
lAceration,  the  skin  above  it  being  uninjured  (as  in  the 
abdomen)  or  damageil  witli  a  .surface-breiich  (a';  in  a  part 
overlying  bone),  blood  being  effused.  If  a  large  vessel  is 
damagcif.  the  hemorrhage  is  large.  An  ecekymosi$  is  diffuse 
hemorrhage  over  a  large  area ;  ^  futtialama  is  a  btood-lumor 
or  a  circumscribed  hemorrhage.  In  a  diffuse  hemorrhage 
the  coagulation  of  fibrin  induces  induration;  the  scrum  and 
tcucocytcs  arc  absorbed  ;  the  red  blood-cells  disintegrate  and 
the  coloring  matter  is  widely  diffused  (suggillation) ;  and 
hemoglobin  is  changed  into  ha-matoidin.  which  crystallizes. 
In  union  with  these  chemical  changes,  color-changes  ensue, 
the  part  being  at  first  red  and  then  becoming  purple,  black, 
green,  lemon,  and  citron.  A  h.i!matoma  acts  as  an  irritant, 
indamntation  ensues  around  it,  and  it  is  encapsuled  by  em- 
bryonic tissue,  which,  by  organizing  into  fibrous  tissue,  forms 
a  blood -cyst  and  gradually  absorbs  the  fluid  blood,  tJie  cyst- 
contents  becoming  thicker  and  thicker.  A  fibrous  .-^-ir  may 
remain.  If  serum  is  not  absorbed,  ha'matoidin  forms  and 
the  fluid  bccontes  clear.  A  ha:matoma  may  su{ipurate,  an 
abscess  forming. 

Symptoms. — The  symptoms  arc  heat,  tenderness,  swell- 
ing, and  numbness  followed  by  pain.  Discoloration  appears 
quickly  in  supcrRcul  contusions,  but  days  after  in  deep  ones ; 
shock  and  lo^  of  function  are  present  after  severe  contusiooft. 
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7rm/«/w/.— Obtain  reaction  Trom  the  shock.  Local  treat* 
mcnt  consists  of  rest,  elevation,  and  compression  to  arrest 
b!c(.-ding,  nnUgoniKc  intlanimation,  and  control  swelling. 
Cold  is  useful  cariy  in  a  case,  but  it  'm  not  suited  to  severe 
contusions  or  to  contusions  in  the  debilitated  or  aged,  as  in 
such  c.iic^  it  m.iy  cause  gangrene.  Leatl-water  and  laud^tnum 
and  iodine  may  be  used.  In  vcrj'  severe  contusions  employ 
heat  and  stimulation.  When  inflammation  is  subsiding  after 
a  contusion,  ma-'i^.tge  and  ichthyol  should  be  ordered.  A 
contusion  should  never  be  opened  unless  hemorrhage  cor- 
Irmws.  infection  takes  pLice,  or  a  lump  remains  for  some 
wecVs.  For  persistent  bleeding  freely  lay  open  the  contu> 
sioii,  turn  out  dots,  ligate  vessels,  irrigate  with  corroaive- 
suUtmalc  solution,  insert  a  tube,  and  close.  If  gangrene  is 
fearetl,  use  iodine  locally,  and  if  a  slough  forms,  employ 
antiseptic  fomentations.  Constitutional  treatment  for  con- 
tusion is  the  same  as  that  for  inflammation. 

■Wounds. — A  wound  is  a  breach  of  surface  continuity  by 
a  sudden  and  violent  mechanical  force.  Wounds  are  divided 
into  open  and  subcutaneous,  septic  and  aseptic,  contused, 
incised.  lacer.ited,  punctured,  gunshot,  and  poisoned. 

The  local  phenomuna  of  wounds  art;  jiain,  hemorrhage, 
loss  of  function,  and  gaping  or  retraction  of  edges. 

Pain  is  Au^  to  the  injury  of  nerves,  and  it  varies  according 
to  the  situation  «nil  to  the  nature  of  the  injur)'.  It  is  influ- 
enced by  temperament,  excitement,  and  preoccupation.  It 
may  not  be  felt  at  all  at  the  time  of  the  injury.  At  first  it 
is  usu.-illy  acute,  becoming  later  dull  and  aching.  In  an  asep- 
tic wound  the  pain  is  slight,  but  in  an  infected  wound  it  is 
severe. 

Henutrrhitfxt  varies  with  the  state  of  the  system,  tlie  va.t- 
cularity  of  the  part,  and  the  v.iricty  of  injury. 

Loss^  Fiiaetion. — Depends  on  the  situation  and  extent  of 
the  injury. 
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Gaping  or  Kelrat:n<}H  of  /u/ges. — Due  lo  tissuc-cbsticity. 

The  constitutional  condition  is  that  of  shock,  which  is  a 
suddc-n  depression  of  the  vital  powers  arising  from  an  injury 
or  a  profound  emotion  acting  on  the  nerve-centres  and  in- 
ducing vaso-motor  paresis,  the  blood  accumulating  in  the 
abdominal  vessels.  It  may  be  iiliglu  and  transient,  it  may 
be  severe  and  prolonged,  and  it  niay  even  ))rodiice  ahmvsi 
instant  death.  It  is  more  severe  in  men  than  in  women,  in 
the  nervous  and  sanguine  than  in  the  lymphatic,  in  those 
inured  to  suffering  than  in  tlioscwho  are  strangers  to  illness. 
Injury  of  the  abdomen  produces  great  shock,  and  so  docs 
damage  to  the  viscera,  the  urethra,  and  the  testicles.  Cere- 
bral concussion  is  a  form  of  shock  plus  other  conditions. 
Sudden  and  profuse  hcmorrhi^e  causes  shock ;  so,  occa* 
sionatly,  docs  3na:<tlieti2ation. 

Symptoms. — The  symptom*  are  a  teniperatwro  much 
below  normal;  weak,  rapid,  and  compres!«ibIc  pulse:  cold, 
clammy,  or  profusely-perspiring  skin;  shallow  respiration; 
a  tendency  to  urinary  supprcssiim ;  consciousness  is  usually 
maintained,  but  there  is  an  absence  of  mental  originating 
power,  the  injured  person  answering  when  spoken  to,  but 
volunteering  no  statements  and  lying  with  partly>clo.scd  lids 
in  any  position  in  which  he  may  have  been  pLiced.  If  de- 
lirium arises,  the  condition  is  very  grave  (delirious  shock). 
Pain  is  slightly  or  not  at  all  apjircciateiL  Vomiting  may,  as 
in  concussion,  presage  reaction.  Vomiting  after  a  consider- 
able time  in  shock  is  regurgiuiion.  and  is  a  bad  omen. 

Diagnosis. — Concealed  Iiemorrhngc  is  hard  to  separate 
from  shock.  It  i>roduces  impairment  of  vision  (retinal 
an.-emia),  irregular  tossing,  frequent  yawning,  nausea,  and 
sometimes  crwivulsions.  In  .Nhoek  the  ha:moglobin  is  unal- 
tered; in  hemorrhage  it  is  cnormou.-dy  reduced  (Hare  and 
MartinV  In  hemorrhage  recurrent  attacks  of  syncope  are 
met  with.    Shock  and  hemorrhage  are  often  associated.  Tti 
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essential  characteristic  of  shock  is  sudden  onset,  which  xep> 
aratcs  it  from  exhaustion. 

Trtalmint. — In  treating  shock  from  a  wound,  lower  the 
head,  apply  hot  bottles  and  hot  blankets,  and  fpvc  liypo- 
dermatic  injections  of  ctiier,  brandy,  strychnine,  digitahs,  or 
atropia.  A  turpentine  eneiiu  is  u^eful.  Hot  coflcc  or  other 
hot  Huids  should  be  given  by  the  mouth  and  rectum,  mustard 
be  placed  over  the  heart,  ^pine,  and  shins,  and  the  hypodcr- 
moclysis  of  salines  be  practised.  If  shock  comes  on  during 
operation,  the  proceedings  must  be  hurried  or  even  be 
stopped.  Should  wc  operate  during  shock  ?  Clearly,  no. 
except  for  the  purpose  of  arresting  lieniorrbagc.  Do  not, 
for  instance,  perform  an  amputation  in  shock,  but  arrest  hem- 
orrhage, ascptici/e,  and  bring  about  reaction  before  operating. 

Pat^mbolism. — (Se«  limSoiiatit,  p.  1 24.) 

Pever. — (See  Fnvrj.) 

Treatment  of  Wounds. — The  rules  for  treatinjj  wounds 
are — \i)  arrest  hemorrhage;  (2)  bring  about  reaction;  (3) 
remove  foreign  bodies ;  (4) asepticize;  (5)drain,coaptatc  the 
edges,  and  dress ;  and  (6)  secure  rest  to  the  part  and  combat 
inllammatiDn.  Constitutionally,  allay  pain,  secure  sleep,  keep 
up  the  nutrition,  and  treat  infl'immalory  conditions. 

Arrtst  ef  Hemorrhage. — To  arrest  hemorrhage  the  bleed- 
ing point  must  Ijc  controlled  by  digital  pressure  until  ready 
to  be  grasped  with  forcqw;  it  i.t  then  caught  up  .ind  tied 
with  catgut  or  aseptic  silk.  Slight  hemorrhage  sIojm  spon- 
taneously on  exposure  to  air.  and  modente  hemorrhage 
ceases  after  the  vessels  are  clamped  for  a  time;  an  injured 
vessel  of  some  siKc  must  be  ligatcd,  even  if  it  has  ceased  to 
bleed.  Capillary  oozing  is  checked  by  hot-water  compresses. 
If  a  large  artery  is  divided  in  a  limb,  apply  a  tourniquet 
before  ligating  (see   WouHtis  of  Vessels). 

Bringing  About  of  Reaetwa. — (Sec  Shock.) 

Rtmoval  of  Foreign  Bodies. — Remove  alt  foreign  bodi«s 
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visible  to  the  vyc  (splinters,  bits  of  glass,  portions  of  clothing, 
gun-wadding,  grains  of  dirt,  etc.)  with  forceps  and  a  stream 
of  corrosive-sublitnate  solution.  In  a  lacerated  ur  contused 
wound  portions  of  tissue  injured  beyond  repair  should  be 
regarded  as  foreign  bodies  and  be  removed  with  scissors. 

CUaning  the  Wound. — To  clean  the  wound  scrub  the  area 
around  it  with  Johnson's  ethereal  soap  and  thc-n  with  cor- 
rosivc-subliTiiittc  solution  (l :  looo).  If  the  surface  is  haiiy, 
it  must  be  shaved.  The  wound  must  be  well  washed  out 
with  an  antiseptic  solution,  thus  getting  rid  of  blood-clots 
which  would  serve  to  separate  the  edges  and  ^vor  infection. 

Drainage,  Closure,  and  Dressing. — Superficial  wounds  re- 
<]uire  no  special  drain,  as  some  wound-fluid  will  find  exit 
between  the  stitches  and  the  rest  will  be  absorbed.  A  large 
or  deep  wound  requires  free  drainage  for  at  least  twenty-four 
hours  by  means  of  a  tube,  strands  of  hor^e-hair,  sillc,  or 
catgut,  or  bits  of  iodofonn  gauze.  An  infected  wound-must 
invariably  be  drained.  Good  drainage  almost  compensates 
for  imperfect  antisepsis.  If  capillar>'  drains  be  employed, 
apply  a  moist  dressing.  Divided  nerves  and  tendons  must 
be  sutured.  Close  the  edges  with  silk  sutures  or  silkwonn- 
gut  if  the  wound  is  deep  and  tension  is  inevitable.  Catgut 
is  used  for  superficial  wounds  and  for  tliase  where  tension 
is  slight.  The  int<.'rruptcd  suture  is,  as  a  nile,  the  best. 
If  the  wound  is  infected,  dress  with  antiseptic  gauze ;  or  with 
either  aseptic  or  antiseptic  gauze  if  it  is  not  inlcctcd.  Cover 
the  gauze  with  .1  rubber  dam  to  difTiisc  the  fluids.  Change 
the  dressings  in  twenty-four  hours,  or  sooner  if  thc>'  become 
soaked  with  discharge.  After  this,  in  an  aseptic  wound,  the 
drassing  need  not  be  changed  for  days.  If  pus  forms,  open 
the  wound  at  once. 

Rest. — Severe  wounds  require  confinement  in  bed.  Band- 
ages, splints,  etc  are  used  to  secure  re<I,  The  methods  of 
combating  inflammation  have  previou-ily  been  set  forth. 
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CcHstituHanai  Treatmeal. — Bring  about  reaction  from  dc^ 
*ion,  but  prevent  undue  reaction,    l-'ecd  ihc  patient  well^ 
timuUtc  him  if  necessary,  and  attend  to  the  bowels  and 
FbUiddcr.    W:itch  the  temperature  a§  the  d;tngcr<&ign.il,  secure 
sleep,  and  allay  pain.     Look  out  for  complications,  namely, 
inRammation.  supjHiration,  gangrciK,  tetanus,  and  erysipda 

Inciaed  Wounds. — An  incited  wound  U  a  clejin  cut  in- 
tltcted  by  an  ctlgt:d  instrument.  Only  a  thin  filcn  of  tisxue 
is  so  devitalized  that  it  must  die.    These  wounds  have  a 

» splendid  chance  of  union  by  first  intcntran. 
Spafloms. — The  sytuiKoms  of  incised  wound.i  arc  shaip 
pain  for  a  linte,  followed  by  smarting,  profuse  bleeding,  and 
decided  retraction  of  the  cdj^cs. 

Treatinful. — The  treatment  of  incised  wounds  is  accord- 
ing I<i  general  rules.  Do  not  use  st>-ptics,  as  they  cause  a 
repugnant  clot,  produce  irritation,  and  favor  infcctioa. 

Lacerated  and  Contused  Wounds. — A  laceraud  wound 
I     ts  a  tearing  apart  of  the  tis.'tucs;  a  (ontusui  wound   is  a 

Icrushinf;  and  pulpefying  of  tissues,  Theic  two  forms  arc 
combined.  They  arc  irregular,  contain  masses  of  partially- 
detached  tissue  and  blood-clots,  and  their  edges  are  cold 
nnd  discolored.    Such  wounds  tend  to  necrosis. 

Symptotin. — The  symptoms  are  excc^siv-e  shock,  flight 
liemorriiagc,  and  only  a  moderately  dull  pain,     Reactionviry 

»3nd  wcondar>'  liemorrliages  arc  common.  Infection  is  liable 
to  occur,  and  more  or  less  sloughing  is  bound  to  ensue. 
Trealmrnl. — Any  damaged  vcsmI,  whether  it  bleeds  or 
not,  must  be  tied,  the  devitalized  tissues  cut  away,  and  for- 
eign bodies  removed.  Asepticize  with  great  care  and  secure 
Uiorough  drainage,  making  very  usually  counter-opening*. 
In  dressing,  put  iodofom)  in  the  wound  and  close  it  par- 
tially. Watch  for  blcetling  liuring  reaction.  When  slough- 
ing be-^ins,  use  antisq>tic  fomunl.itions.  A  f<f«j/i-(>»rn .  which 
is  a  contuscd-laccrated  wound  due  to  friction,  requires  the 


'54 


/f  JiANVAL    OF  SUkCERY. 


I 


use  of  an  antiseptic  poultice  until  th«  slough  is  cast  off!  tn 
badly-laocnitcd  wound-i  and  crushes  it  is  often  necessary  to 
amputate. 

Pimotured  wound*  are  wounds  made  by  pointed  inslni- 
ments.  A  punctured  wound  is  usually  deep,  it  closes  partly 
after  withdrawal  of  the  instrument,  blood-clot  and  wound- 
fluids  cannot  get  exit,  and  infection  is  certain  if  the  instru- 
ment carries  microbes.  Large-sized  foreign  bodies  may  be 
driven  in  or  a  portion  of  the  instrument  may  break  off 
■  Arrow-wounds  are  punctured  and  incised. 

Symptoms. — In  punctured  wounds  the  pain  is  rarely 
severe,  but  hemorrhage  is  slight  unless  a  large  vessel  be 
wounded.  Infection  is  apt  to  ensue.  Varicose  aneurysm 
may  be  caused. 

TrfiUment. — In  treating  punctured  wounds  incise  to  the 
depth  of  the  puncture,  .itop  the  hemorrhage,  asepticize,  and 
drain.  An  arrow  should  never  be  pulled  out,  but  should 
be  pushed  through  or  cut  down  to  by  enlarging  the  wound. 

Gunshot  wounds  arc  injuries  inflicted  by  projectiles,  such 
as  shot  and  bullets,  driven  by  explosives.  If  a  bullet  just 
grazes  a  surface,  a  friction-bum  results;  if  it  enters  the  tis- 
sues,it  produccsa  puncturcd-contUBcd-laceratcd  wound;  if  it 
strikes  the  tissue,  but  fails  Co  enter,  it  causes  a  contusion. 
If  a  bullet  enters  a  cavity  or  an  organ  and  does  not  emerge, 
it  produces  a  penetrating  wound;  if  it  docs  emerge,  it  is  a 
perforating  wound.  Hullcts  are  veiy  apt  to  carry  a  foreign 
body  into  the  tissues  (clothing,  wadding,  etc.)-  The  wound 
of  entrance  is  round,  smooth,  and  depressed,  and  is  smaller 
than  the  ball,  because  the  skin  stretches  as  the  bullet  strikes  it 
and  contracts  again  after  it  has  passed.  The  skin  around  the 
wound  of  entrance  is  discolored  by  the  ball,  or,  if  the  discharge 
took  place  near  the  victim,  it  is  blackened  by  the  gunpowder, 
A  wound  of  entrance  larger  than  the  ball  means  the  entrance 
with  the  projectile  of  some   foreign  body.     The  wound  of 
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exit,  if  one  exists,  is  irregular,  n-crtcd,  and  lai^cr  than  tlie 
bullet  (especially  so  if  a  round  ball  was  used).  Hemorrhage 
is  sliglit  unless  a  targe  vessel  is  opened,  pain  varies,  and  shock 
is  severe.  Dense  fascia  resists  a  bait  strongly,  often  deflect- 
ing it,  and  is  irregularly  torn  when  the  mi^^ile  posses,  pre- 
itcnting  fringes  which  interfere  with  probing  and  dminage. 
Tendons  are  generally  pushed  away.  Vessels  arc  usually 
pushed  aside,  but  they  may  be  divided.  If  pushed  aside, 
the  damage  done  them  is  apt  to  produce  sloughing  and 
secondary  hemorrhage  or  cause  an  aneurysm  to  <)cvelop. 

Diagnosis. — To  diagnosticate  the  extent  and  nature  of  a 
gunshot  wound,  put  the  parts  in  the  position  they  were  in 
when  injured;  ascertain  the  direction  of  the  ball's  course, 
the  size  and  nature  of  the  weapon,  and  its  distance  away 
when  fired,  Kxamine  the  clothing  to  see  if  any  part  was 
carried  in.     Do  not  probe  without  a  special  indication. 

Tnalment. — To  treat  a  gunshot  wound,  bring  about  re- 
action. If  hemorrhage  be  severe,  take  a  knifi.-  and  enlarge 
the  wound,  find  the  bleeding  vessel,  and  secure  it  Tlior- 
oughly  cleanse  the  wound  and  adjacent  parts  before  hiindling. 
Do  not  explore  for  the  ball  unless  sure  that  it  has  carried  io 
with  it  septic  foreign  bodies,  unless  its  presence  interferes 
with  repair,  unless  it  is  in  or  near  a  vital  region  (as  the 
brain),  or  unless  it  is  necessary  to  determine  the  position  of 
the  ball  in  order  to  decide  the  question  of  amputation  or 
resection.  The  best  probe  is  the  finger.  There  may  be 
used  Fluhrer's  aluminium  probe,  Nelaton's  porcelain  probe, 
the  stem  of  a  clay  pipe,  or  a  bit  of  pine  wood,  the  laat  three 
of  which  stain  with  lead  and  will  indicate  whether  thi^  hard 
body  is  bone  or  a  bullet  Girdncr's  telephonic  probe  can 
be  tried  if  we  wish  to  locate  the  ball.  If  any  chance 
of  succcits  exists,  try  to  get  primary  union  by  antisepsis 
and  rent.  Thi.'s  union  will  usually  tiil  because  of  infec- 
at  the  time  of  the  injury  and  the  inevitable  necrosis 
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of  tJie  compressed  and  damaged  tissue.  In  any  cue  me 
rigid  anti.icpiiis  and  watch  for  complicitioDs.  Inkxtion  calU 
lor  cnlai^«incnt  of  the  wound  ami  :i  counter- opening.  For 
removing  a  ball  numcrouD  forceps.  Iwve  been  dc^'incd. 

Res  ft  dan. — Resection  is  sometimes  demajidcO  for  the 
splintering  of  a  joint. 

AmpulattQn  is  sometimes  demanded  because  of  great  injury 
to  the  sott  parts  (as  by  a  shell-fragment),  tltc  splintering  of  a 
bone,  injur)-  of  »  joint,  ttamage  to  the  chief  vessels  or  nerves, 
or  the  destruction  of  a  considerable  part  of  a  timb.  In- 
form a  primary  amputation  if  |>oaMbIc,  and  make  the  flaps 
through  tissue  that  will  not  slough.  In  civil  practice,  with 
careful  antiseiwi^,  more  cjuestionable  tissue  can  be  admitted 
into  a  flap  than  in  military  jinictice,  where  trans])ortalion  may 
be  necessary'  and  imtisepsiK  be  imperfect  or  wanting. 

Poisoned  wounds  arc  those  in  which  a  |ioison  is  intro- 
duced. 'Hits  poison  may  be  microbic  and  capable  of  sdF- 
multiplication,  or  it  may  be  chemical,  and  hence  incapable 
orniiilttplication.  There  are  three  daises  of  poisoned  wounds:' 
(l)  mixed  infection,  as  sejitic  wounds,  dissection-wounds,  and 
naligiMnt  o^enia ;  (2)  chemical  poison,  such  as  snake-bites 
and  insect-stings;  and  (3)  microbic  infection,  such  as  rabies, 
glanders,  rtc. 

Septic  wounds  arc  those  which  supjiurate  or  »1ougli. 
^Kn  septic  wounds  freely  for  drainage,  curette  or  cut  away 
hopcle*s!y  damaged  tissue,  wash  with  peroxide  of  h>-drogen 
and  then  with  corrosive  sublimate,  du*t  in  iodoform,  and 
either  use  a  drainage-tube  or  pack  with  iodoform  gauic. 
\V.itch  the  temperature  for  evidences  of  general  infection  or 
intoxication.  Stimulate  and  .xecure  good  nourishment,  rest, 
and  sleep. 

DiBBeotion-wonnds  arc  simple  examples  of  infected 
W04jnd.<(,  and  they  present  nothing  peculiar  except  virulence. 
■  AmtriMm  Te^-tn*  tf  Surfrry. 
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it  open  if  it  be  A  panctun,  swab  it  out  with  pure  cubolk 

acjd.  and  dress  (i  with  iodofonn  and  gauxe.     If  infection 

shows  ttsdC  it  oia^t  be  treated  as  any  other  infected  wound 

MaUgn*at  oedena  or  vmivr«nou»  «nphyv»m»  arisen  as 
a  rule,  after  punctures.  It  \<-  doc  to  a  speciftc  bacillu'^  which 
produces  great  cedcm3,aad  to  secondary  in^tion  with  putie- 
bctivc  orgaoisnts. 

Symptoms. — The  symptoms  arc  ccdcma,  the  fluid  bcint;  dis- 
tinctly bloody,  followed  by  raptdly-difTusii^  gangrene  which 
is  surrounded  by  a  zone  of  oedcmatous  tissue  that  crepitates 
trader  pressure  becauK  it  contains  gases  of  putrefaction.  Tlic 
zone  of  ccdema  vn  covered  with  blebs  which  contain  thin, 
putrid,  reddish  matter.  The  constitutional  condition  is  one 
of  scpdca:mia.     Death  occurs,  a^  a  rule,  in  a  few  days. 

TrtatmiHt. — To  treat  malifrnant  oedema,  if  it  affect  a  limb, 
ampuutc  at  once,  high  up.  If  il  .ifTcct  some  other  pari, 
excise,  use  the  actual  cautery,  and  dress  antwcpticaily.  Stim- 
ulate verj'  freciy. 

Stan^  and  Bit«e  of  Insects  and  Rvptiles :  Sctnge  of  Boos 
and  Waspa, — A  bee's  sting  conslstsof  two  long  1ancc-M  wilhin 
a  sheath  with  which  a  poison-bag  is  connected.  The  wound 
is  made  first  by  the  sheath,  the  poison  then  passes  in.  and 
the  two  lances,  moving  up  and  down,  deepen  the  cut.  The 
barbs  on  the  lances  make  it  difHcult  to  rapidly  withdraw  the 
sting,  which  may  be  broken  olT  and  remain  in  the  flesh. 
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Besides  bees,  hornets,  yellow-jackets,  and  other  wasps  pro- 
duce painful  stings.  These  sttngs  rarely  produce  any  trouble 
except  pain  and  swelling.  In  some  rare  cases  a  bcc-sting 
is  iatal :  persons  have  been  »tung  to  death  by  a  great  number 
of  these  insects. 

SytHfti'ms. — If  general  symptoms  ensue,  they  a|>pcar  rap- 
idly and  consist  of  great  prostration,  vomiting,  purging,  ;uid 
delirium  or  unconsciousness.  These  symptoms  may  dis- 
appear in  a  short  time,  or  they  may  end  m  death  from  heart- 
fftilure.    Stings  of  the  mouth  may  cause  a-dcnu  of  the  i;IoItis. 

Trtatment. — To  treat  a  bec-sting,  extract  the  sting  if  it  be 
broken  oflf|  and  apply  locally  a  solution  of  washing-soda, 
tincture  of  arnica,  iodine,  or  lead-water  and  laudanum.  If 
constitutional  symptoms  appear,  stimulate. 

Other  Insect-bites  and  Stints. — The  mandibles  of  a  ^der 
arc  terminated  by  a  movable  hook  whicli  hatt  an  o[>cning 
for  the  emission  of  poison.  The  bite  of  large  spiders  is  pro- 
ductive of  inflammation,  swelling,  weakness,  and  even  death. 
The  bite  of  the  poisonous  spider  of  New  Zealand  produces 
a  lai^c  white  swelling  and  great  prostration;  death  may 
ensue,  or  the  victim  may  remain  in  a  depressed,  enfeebled 
state  for  weeks  or  even  for  months.  The  tarantula  \s  a  much- 
dreaded  spider.  A  scorpion  h-is  in  its  tail  a  sting,  and  a 
scorpion's  sting  produces  great  prostration,  delirium,  vomit- 
ing, diaphoresis,  vertigo,  headache,  local  swelling, and  burning 
pain,  followed  often  by  sup^iuration,  or  even  by  gangrene  and 
fever.  Centtpe<les  must  be  of  large  size  to  be  formidable 
to  man,  and  the  Kyniptoms  arising  from  their  stings  are  usu- 
ally only  local. 

Trealimnt. — Tie  a  fillet  above  the  bitten  point;  make  a 
crucial  incision,  favor  bleeding,  and  swab  out  the  wound  with 
pure  carbolic  acid  or  some  caustic  or  antisq^tic  (if  in  the 
wilds,  burn  with  fire  or  gunpowder);  dress  antiscptically  if 
possible,  and  stimulate  as  constitutional  symptoms  appear. 
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dowly  loosening  the  li|;^turc.  Chloroform  stupes  and  ipecac 
pouUicca  are  recommended,  also  puncture  with  a  needle  .ind 
rubbing  in  3  parts  of  chloral  and  1  part  of  camphor.' 

Snake-bitea. — Tlie  poisonous  snakes  of  America  cnm- 
prtsc  the  copperheads,  walcr-'moccasins,  lattlcsnakcs,  and 
vipers.  There  is  also  a  poisonous  lizard.  The  symploms 
of  snaice-bite  arc  similar  wln;lhcr  it  is  the  bite  of  au  Indian 
cobra  or  of  an  American  rattler,  and  ihcy  dqicnd  upon 
the  doAc  of  poison  introduced.  Poison  injected  into  a  vein 
may  prove  almost  instanliy  fatal.  The  poison  is  not  ab- 
M>rbc<l  by  the  sound  mucous  membranes.  It  is  discharged 
through  the  hollow  fangs  of  the  reptile  by  contractions  of 
the  muscles  of  the  poison-bag.  In  most  varieties  of  snakes 
the  teeth  lie  along  the  back  of  the  mouth  and  are  only 
erected  when  the  reptile -tlrikes.  The  poison  contains  protcid 
constituents,  globulins,  and  jieptoncs  (Mitchell  and  Reidiert), 
and  probably  toxic  animal  alkaloids  (Hrieger). 

Symptoms.- — The  8yni[>tonis  arc — pain,  soon  becoming  in- 
tense; mottled  swelling  of  the  bitten  part,  which  swelling 
may  be  enormous,  and  which  is  due  to  ccKlcma  and  cxtrava- 
s.ition  of  blood,  and  assumes  a  purpuric  discoloration.  There 
may  be  complete  consciousness,  or  there  may  be  lethargy, 
.stupor,  or  coma.  Some  cases  present  spasms.  The  general 
symptom-t  are  those  of  profound  -shock,  which  may  present 
delirium  ^dcliriou.s  shock).  Death  may  arise  from  par.ilysi» 
;  of  the  heart,  and  may  occur  in  about  five  hours,  but  as  a  rule 
it  i«  postiioncd  for  a  number  of  hours,  if  dcith  is  deferred 
many  hours,  profound  sepsis  comes  upon  the  scene,  with 
glandular  enlargement,  sup]iur;ition,and  sometimes  gangrene. 

Trfatment. — Cases  of  snake-bite  must,  as  a  rule,  be  treated 

without  proper  appliances.     Prof  Gross  related  that  he  had 

seen  an  army  officer  blow  off  his  finger  with  a  pistol  the 

moment  it  was  struck,  and  thus  csc;ipe  poisoning.     For  bit- 

'  BBueijic,  in  the  Laniit. 
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ten  fingers  or  toes  tliis  treatment  would  be  wise.  In  general, 
the  rulcH  arc  to  twist  severiil  6lleti  at  difTcrent  levels  above 
the  bile,  to  excise  the  bitten  area,  to  suck  or  cup  it  if  (ms- 
Hiblc,  :md  to  cutiterire  it  by  a  pure  acid  or  by  hcaL  An 
expedient  among  hunters  is  to  cauterize  by  pouring  gun- 
powder on  the  excised  area  and  applying  a  spark,  ur  by  lay- 
ii^  a  hot  ember  on  the  wound.  When  a  hot  iron  is  available. 
use  it  The  fillet's  are  not  to  be  removed  suddenly,  and 
(hey  had  best  be  kcjtt  on  for  some  time.    Remove  the  highest 

tcon&tricting  band  fintt ;  if  no  symptoms  come  on  aficr  a 
time,  remove  tlie  next,  and  so  on ;  if  symptoms  appear, 
rea|>ply  tlie  fiiiet  The  constitution^  treatment  is  cxprcisetl 
in  one  word:  stimulate.  Our  only  hope  is  in  large  dosea 
of  alcohol,  and.  if  they  can  be  obtained,  ammonia,  ether, 
strychnine,  or  digitalis  hypodcrniatically  administered.  Mor- 
phia can  be  given  for  )>ain.  There  is  no  apcafic  for  snake- 
poi^ion.  Hypodermatic  injections  in  the  area  adjacent  to  the 
bite  of  a  i  per  cent,  solution  of  the  |>erniang3iiatc  of  potash 
arc  commended  by  some.  Halford  of  Australia  praises  the 
intravenous  injection  of  ammonia  (lO  m  of  strong  ammonia 
in  30  111  of  watt-r).  If  a  man  is  bitten  by  a  lai^e  and  deadly 
snake,  the  surgeon,  if  one  is  at  hand,  should  at  once  ampu- 
tate well  above  the  bite.' 

Anthrax  (malignant  pustule,  charbon.  wool-sorters'  dis- 
ease. Milzbiand,  or  sjilcnic  (ever)  is  a  term  used  by  some  as 
synonymous  with  carbuncle,  but  it  is  not  here  so  employed. 
Anthrax,  when  .seen  among  men,  is  a  diMa.«e  caught  m  some 
manner  from  an  animal  with  splenic  fever.  It  may  be  caught 
by  working  around  diseased  animals,  by  handling  or  tanning 
their  hides,  by  sorting  their  hair  or  wool;  it  may  be  con- 
veyed by  eating  infected  meat  or  by  drmking  infected  milk. 
Flics  may  carr>'  the  poison. 

Forms  of  Anthrax. — There  arc  two  fomu  of  the  disease 
>Chaii«n  Juwa  Symond*.  tn  JitatiH"!  DUtimary. 
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— anthrax  carbuncle  »nil  nnthnx  nedcma.   The  txitmai  form 
presents  a  |iapule  with  ft  ri:(l  base;  the  pdpiile  becomes  a 
vcsicli:  which  contains  blooily  serum;  the  vcsick' bursts  and 
'dries,  the  buse  of  it  swells  and  enlarges,  other  vesick-s  appear 
in  circles  around  it.  and  thcru  is  developed  an  "  anthrax  car- 
buncle" which   shows  a  black  or  purple  ck-^'atton  with  a 
central   depression  surrounded   by  one  or  more   rings  of 
vesicles.     Pain  is  trivial.      Lymphatic  enlargements  occur. 
In  loose  connective  tissue  the  lesion  may  be  anthrax  a.dcma, 
a  spreading  livid  a-dema  followed  by  blebs  and  even  by 
gangrene.    The  constitutional  symptoms  may  rapidly  folio 
^^iJic  local  lesion,  but  m.i)-  be  dcfcired  for  a  week  or  more' 
^■Thc  patient  feels  dejircsscd,  has  obscure  aches  and  pains, 
^■Rnd  is  feverish,  but  usually  keeps  about  for  a  short  period. 
^^  After  a  time  he  is  .ipt  to  develop  rigors,  high  irregular  fever, 
swells,  acute    fugitive   pains,   diarriitca,   delirium,  tj'phoid 
exhaustion,  dyspnoea,  cough,  and  cyanosis.     The  local  car- 
buncle  of  anthrax  is  distinguished  from  orilinar\-  carbuncle 
.      by  the  central  depression,  the  adherent  eschar,  the  absence 
^■Df  tenderness,  and  the  absence  of  suppuration  of  the  first, 
^^as  contrasted  with  the  elevated  centre,  the  multiple  foci  of 
5ut>pur,itton  and  sloughing,  and  the  acute  p.iin  of  the  sccnnd. 
Anthrax  tcdcma  diflcrs  from  cellulitis  in  the  ^sence  of  all 
lemtcncy  to  form  pus,  and  from  malignant  Q^dcnu  by  the 
greater   tendency  of  the   hitter  to  result  in  gangrene.     If 

PRDthrax  has  a  visible  le»ion  and  the  constitutional  symptoms 
arc  slight  or  .ibsent.  the  chance  of  cure  is  good. 

TrftUMiHt. — If  a  jK'rson  i-s  wounded  by  an  object  sus- 
pected of  carrying  the  infection,  cauterize  the  wound  with 
^■Ihe  hot  iron.  A  mali(;n;mt  pustule  .should  be  entirely  ex- 
pBciicd  and  the  wound  niop|)ed  out  with  pure  carbolic  acid, 
or  burnt  with  the  hot  iron  and  afterward  dressed  wilh  wet 
bichlondc-of- mercury  gauze  which  is  covered  with  an  ice- 
bag.  Another  pUn  is  to  make  crucial  incisions  through  the 
ti 
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■  (Oalg^    Tbe  dntademtic  leatoos  are  tofcctnrc 

■faich  m  xhe  ootc  fbm  iiken  and  uiKkr  the 

■      *        *■ 

Amif  mad  Chmmt  Gimmdtn. — la  acute  gUnders  there 
ia  aqibc  infiaawnboa  at  tbe  potat  of  moculaboa :  nodules 
fam  IB  ibe  Doae:  aad  aknafte ;  tliefe  is  prof osc  lusal  du> 
chaiifc ;  ibe  gUada  of  tbe  acck  calarBc ;  tbcrc  arc  ic^-er  and 
aa  er^aioo  tdce  amall-pox  on  tbe  bee  xbA  about  th<:  joints 
{Osier).  Acnte  glanders  b  alwa>-s  &taL  Chrooic  glandcn 
lasts  lor  aioaths,  is  nfdjr  tfiagaosticaSed,  beii^  mist-ikcn  Tor 
catarrh,  aad  is  oftcB  recovered  frooL  Diagaoeis  U  made  by 
injecting  a  gumca-ptg  witb  tbe  nasal  tnocos. 

Acmtt  and  davmc  Fm/ry. — ^Acute  bxcy  appears  from 
a  sIciRMnocuIation ;  it  begins  as  an  intense  inOammation, 
Trotn  which  run  out  tnflarocd  Ij-nqthaiics  that  present  nodule* 
or  "  brcy-budt."  Abscesses  fom).  There  an:  joint-pain  and 
the  conntitutiona]  symptoms  of  scpfis,  but  no  involvcnKnt 
of  the  narcit.  Chroaic  Uny  may  Ust  for  montK<>.  In  it 
nodules  occur  upon  the  rxtrcmitics,  which  nodules  break 
down  into  abscesses  and  evcatuatc  in  ulcers  resembling 
tho»c  of  tuberculosis. 

Treatment. — In  treating  this  disease  the  point  of  infection 
is  at  oncc  to  be  incised  and  cautcrizeiL  Open  the  .ilxscesscs. 
swab  out  with  pure  carbolic  acid,  and  drcs»  antiM-ptically. 
Give  stimulants  and  nourishing  diet.  Diseased  horscx  ou^ht 
at  once  to  be  killed  and  their  stalls  torn  out  and  purified. 

Aotlnomyoosls  is  an  infectious  disorder  characterized  by 
chronic  inflammation,  and  is  due  to  the  presence  in  the  tis- 
sues of  the  adinomyeti  or  ray-fungus.  This  disease  occurs 
in  catllc  (lumpy  jnw)  and  in  pigs,  and  can  be  transmitted  to 
mim,  apiarcntly  by  the  food.  At  the  point  of  inoculation 
(which  is  usu^illy  about  the  mouth)  arises  an  infective  granu* 
Irnn.!,  around  which  inflammation  of  connective  tissue  occurs, 
supfiuration  eventually  taking  place. 
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Symfttems. — ^Th«  surgeon  may  sec  the  Icskxi  in  the  jaw 
(the  enlargement  resembling  an  abscess  or  sarcoma),  on  the 
tongue,  and  on  the  skin  (roembling  cutaneous  tuberculosis). 
Pulmonary  actinomycosis  presents  fever,  cough,  and  wasting, 
the  symptoms  being  usually  onesided  and  the  fungus  being 
found  in  the  expectoration.  Cerebralactinomycosiscanoccur. 
Osier  says  the  dL-tea-se  is  a  chronic  pyaemia  with  the  fungus 
cxiitting  in  the  pus. 

TnaimeHt. — The  treatment  consUts  in  thoroughly  extir- 
pating the  growth  as  we  would  a  malignant  tumor.  Open, 
curette,  and  cauterize  abscesses  ;iiid  sinuses.  Remove  dead 
bone.     Iodide  of  potash  has  cured  caries. 


XV.  SVPHIUS. 


Definition. — Syphilis  is  a  chronic  infectious,  and  some- 
times hcreditarj'.  cunstitutiun al  disease.  Ili*  first  lesion  is 
an  infecting  area  or  chancre,  which  is  followed  by  lym- 
phatic enlargements,  eruptions  upon  the  skin  and  mucous 
n>embranes.  affections  of  the  appendages  of  the  skin  (hair 
and  nails),  "chronic  inllaninnation  and  infiltration  of  the 
cellulo-v:L<cular  tissue,  bones,  and  perinstcum  "  (White),  and, 
later,  often  by  guinmaTa.  This  disease  is  probably  due  to 
a  microbe,  but  Luslgarten's  bacillus  has  not  been  proved  to 
be  the  one.  One  fact  against  its  being  the  cause  is  its  pres- 
ence in  the  non-contagious  late  gummata.  White  quotes 
Finger  in  his  assumption  that  syphilitic  fever  is  due  to 
abwrplion  of  ptomaines;  that  the  eruptions  of  .skin  and 
mucous  mcmbranvs  in  the  secondary  stage  arise  from  local 
deposit  and  multiplication  of  the  virus;  that  many  secon- 
dary symptoms  result  from  nutritive  derangement  caused  by 
tissue-products  passing  into  the  circulation:  that  the  virus 
exists  m  the  body  after  the  cessation  of  .secondary  symptoms; 


and  tliat  it  may  die  out  or  may  awaken  into  activity,  pro- 
ducing ■■  reminders." 

During  the  primacy  and  secondary  stages   Trcsli  poison 

cannot  infect,  and  this  is  true  Cor  a  time  after  the  d)!>a])pcar- 

;  ance  of  secondary  symptoms.     Immunity  in  the  primary' 

is  due  to  products  absorbed  from  the  infected  area. 

rColles's  immunity  i^i  that  acquired  by  mothers  who  have 

borne  syphilitic  children,  but  who  thcmsclvc^i  show  no  sign 

of  the  disease.     Profela's  immunit>-  is  the  immunity  against 

', infection  possessed  by  many  healthy  childrt-n  bi>rn  of  »yph- 

iUtic  parcntH.     Tertiary  syphilitic  lesinn»  are  not  due  to  the 

poison  of  syphilis,  but  to  tissuc-producti;  from  the  action  of 

that  poison.     Tertiary  syphilis  is  not  transmissible,  but  it 

secures  imniunit>'. 

Transmission  of  Syphilis. — This  disease  can  be  trans- 
mittcd — (l)  by  contact  with  the  lissue-cleraents  or  virus— 
acquired  syphihs ;  and  (2)  by  hereditary  transmission — kirtd- 
ifary  syphilis.  The  poison  cannot  enter  through  an  intact 
epidermis  or  epithelial  layer,  and  abrasion  or  solution  of 
continuity  is  requisite  for  infection.  Syphilis  is  usually,  but 
not  always,  a  venereal  disease.  It  may  be  caught  by  infec- 
tion of  the  (Tcnitals  during  coition,  by  infection  of  the  tongue 
or  lips  in  kissing,  by  smoking  poisoned  pipes,  by  drinking 
out  of  infected  vessels,  or  by  beastly  practices.  The  initial 
lesion  of  syphilis  may  be  found  on  the  finger,  forehead,  eye- 
lid, lip,  tongue,  check,  palate,  anus,  nipple,  etc  A  person 
may  be  a  host  for  syphilis,  carry  it.  give  it  to  another,  and 
yet  escape  it  himself  (a  surgeon  may  carry  it  under  his  nails, 
and  a  woman  may  lodge  it  in  her  \'agina].  5>'philis  can  be 
transmitted  by  vaccin.ition  with  hum:m  lymph  which  con- 
tains the  pus  of  a  syphilitic  eruption  or  the  blood  of  a 
sj'philitic  jwrsion,  Vaccine  lymph,  even  after  passage  through 
a  person  with  pox,  will  not  convey  syphilis  if  it  is  free  from 
blood  and  the  pus  of  specific  lesions ;  it  is  not  the  lymph 
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that  poisons,  but  some  other  substance  which  the  lymph 
may  carry. 

Syphilitic  Stages. — Sypliilis  was  divided  by  Ricord  into 
three  stages:  {i)x\\e  primary  stagt — chancre  and  indolent 
bubo ;  (2)  the  secondary  stage — disease  of  the  upper  layer 
of  the  skin  and  mucous  membranes;  and  (3)  the  tertiary 
stage — aflcctions  of  connective  tissues,  bones,  fibrous  and  se- 
rous membranes,  and  parenchymatous  oi^ans.  This  division, 
which  is  useful  clinically,  is  still  largely  employed,  but  it  is 
not  so  sh.trpand  distinct  as  was  believed  by  Ricord ;  it  is  only 
artifici.il.  For  instance,  ozoena  may  dt-vclop  during  a  second- 
ary ertiplion,  and  bone  disease  may  iipjicir  early  in  the  case. 

Syphilitic  Periode.— White  divides  the  pox  into  the  fol- 
lowing periods;  (f)  iR:riod  a{ primary  imubatinn — the  time 
between  exposure  and  tlic  appearance  of  the  chancre :  from 
ten  to  ninety  days,  the  averafje  bein^  thice  weeks ;  (3)  period 
of  primary  symptoms — chancre  and  bubo  of  adjacent  lyniph- 
glands ;  (3)  period  cX  ucondary  incubation — the  time  between 
the  appearance  of  the  chancre  and  the  advent  of  secondary 
symptoms :  about  six  weeks  as  a  rule ;  (4)  period  of  steoft- 
dary  symptotui — lasting  from  one  to  three  years;  (;)  inter- 
mediate period — (here  may  be  no  symptoms  or  may  be  light 
•tym]>toms  which  arc  less  symmetrical  and  more  general  than 
thoise  of  the  secondary  ijeriod;  it  l;i,sts  from  two  to  four 
yeart,  and  ends  in  recovery  or  tertiary  s>^)lli!is;  and  (6) 
period  of  tertiary  symptoms — indefinite  in  duration. 

Primary  Syphilis.— The  primary  st;ige  compri'^c-s  the 
chancre  or  tnlecting  sore  and  bubo.  A  chancre  or  initial  lesion 
is  an  infective  granuloma  resulting  from  the  poison  of  syphilis. 
A  chancre  may  be  derived  from  the  discharges  of  another 
chancre,  from  the  secretion  of  mucous  patches  and  moist 
papules,  from  syphilitic  blood,  or  from  the  pus  or  secretion  of 
any  sccondarj'  lesion.  Tertiary  lesions  cannot  cause  chancre. 
It  appears  at  the  point  of  inoculation,  and  is  the  first  lesion 
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of  the  disease.  It  is  not  a  local  lesion  from  which  syphilis 
springs,  but  is  a  local  manifestation  of  an  cxisliog  conMitu- 
lioaiU  disease,  hence  excision  is  entirety  useleiitt.  If  we  lake 
the  (iuctiarge  of  a  chancre  and  insert  it  at  Mme  indill^rcnt 
point  into  the  person  from  whom  u-c  took  il,  a  new  chancre 
will  not  be  formed,  becauite  he  already  has  syphilis.  If  wc 
insert  it  into  another  person,  a  chancre  is  formed.  Hence 
we  say  tttat  primary  sypliilis  is  not  auto-iaoculable,  but  is 
hete  ro-  i  noc  u  lablc. 

Initial  Leeions. — An  initial  lesion,  hard  chancre,  or  JnRxt- 
ing  sore  iKvcr  appears  until  at  least  ten  days  after  exposure: 
It  may  not  appear  for  many  weeks,  but  it  usually  arises  in 
about  three  weeks.  There  arc  three  chief  forms  of  initial 
lesion:  (t)  a  purple  patch  ex|>oscd  by  (KcHng  epidermis, 
without  induration  and  ulceration — a  rare  form ;  {2)  an  indu- 
rated  area  under  die  epidermis,  without  ulceration — a  very 
common  form ;  and  (3)  a  round,  indurated,  cartilaginous  area 
with  an  elevated  edge,  which  ulcerates,  exposing  a  velvety 
surface  looking  like  raw  ham  ;  it  bleeds  easily,  it  rarely  sup- 
purates, it  dnes  not  spread,  and  the  discharge  is  thin  and 
watery.  This  is  the  "  Hunterian  chancre."  which  is  rarer 
than  the  second  variet)',  but  commoner  than  the  first,  and 
which  ulcerates  because  of  dirt,  caustic  applications,  or  fric- 
tion. 

Mizod  Infaction  of  Chancre  and  Chancroid. — A  chancre 
is  rarely  multiple,  but  if  it  is  so  all  the  sores  appear  together 
as  a  result  of  the  primary  inoculation:  they  do  not  follow 
one  another  because  of  auto-infection.  A  hard  sore  docs 
not  suppur.itc  unless  irrit.itcd  by  caustics,  friction,  or  dirt,  or 
unless  there  be  mixed  infection  with  ch.incroid ;  its  nature  is 
not  to  suppurate.  The  hardnciis  may  aflcct  only  the  base 
and  margins  of  an  ulcer  or  it  m;iy  affect  considerable  areas, 
but  it  has  well-defined  margins  and  feels  like  cartilage  cncap 
suled,  so  that  it  can  be  picked  up  in  the  fingers.     This  hard- 
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or  sclerosis  is  due  to  gradual  inflnmmatofy  exudation 
into  *'  the  tJN^ueA  at  tltc  base  of  l)ie  ulcer  and  to  ;;rowth  of 
the  nodule"  (Von  ZeiMl).  A  chancre  untreated  may  last 
many  months.  The  induration  usually  disappears  soon  aflcr 
the  appearance  of  ^econd-ir^'  syniptoiii».  A  coppcr-colorcd 
spot  remains,  and  <Ioe.«  not  disappear  until  the  disease  is 
cured.  An  induration  may  agam  appear  before  the  outburst 
of  some  distant  lesion. 

Von  Zeissl  says :  "  If  syphilitic  contagion  is  mixed  with 
pus.  a  chancre  begins  as  a  circumscribed  area  of  hypcrarmia 
and  swelling,  which  undergoes  ulceration,  and  does  not  de> 
velop  hardness  for  a  period  of  from  ten  da>'S  to  several  weeks, 
and  mAy  develop  a  nodule  after  the  first  ulcer  has  entirely 
healed."  Wc  sec  this  condition  when  mixed  infection  occurs. 
the  chancroid  poison  being  quick,  and  the  syphilitic  i>oi:i<in 
being  slow,  to  act.  If  chancroid  poison  is  deposited  some 
time  after  the  syphilitic  poison  h.is  been  ;ibsorbed,  the  indu- 
ration nuiy  appear  in  a  few  days  ,ifler  the  chnncroid  begins, 
A  soft  chancre  may  appear  ujion  an  existing  syphilitic  nodule 
and  may  eat  out  the  induration.  We  must  separate  a  chancre 
from  a  chancroid  and  from  ulcerated  hcrpe«.  A  chancroid 
appears  in  from  two  to  five  days  after  contagion  (always  less 
than  ten  days);  it  may  be  multiple  from  the  start,  but.  even 
if  beginning  -is  one  sore,  other  sores  apjK-ar  by  auto-inocu- 
lation; it  begins  as  a  pustule,  which  bursts  and  exposes  an 
nicer;  this  ulcer  is  circular,  has  thin,  sharp-cut  or  undermined 
edges,  a  sloughy.  non-gr.inul3ting  base,  and  a  thin,  puruk-nt, 
ofEcniuve  discharge  which  is  both  auto-  and  hetero-inoculablc. 
These  ftoft  »ores  have  no  true  sclerotic  area,  do  not  bleed, 
produce  no  constitutional  symptoms,  and  are  apt  to  be  fol- 
lowed by  an  acute  inflammatory  bubo  which  tends  to  suppu- 
rate. A  chancroid  causes  pain.  A  chancre  appears  in  about 
three  weeks  after  inocuLition  (never  before  ten  d.\vs);  it  is 
generally  single,  but  if  multiple  sores  exist,  they  all  appear 
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together,  for  their  discharge  is  not  auto-inoculable ;  it  begins 
as  an  excoriation  or  as  a  nodulu ;  if  un  ulcer  forins,  it^  base 
is  covered  with  granulations  and  it  is  red  and  smooth  \  its 
discharge  is  thin  and  scanty  and  not  offensive ;  its  edges  are 
thick  and  sloping;  it  is  surrounded  by  an  area  of  induration, 
and  Weeds  when  touched ;  it  is  followed  by  secondar>-  symp- 
toms, and  there  appear  about  the  same  time  with  it  indoli'nt 
niiiltipie  enlargements  of  the  adjacent  glands,  which  r.ircty 
su])purate.     A  chancre  causes  linlc  pain. 

Herpetic  ulceration  has  no  period  of  incubation ;  it  may 
follow  fever,  but  usually  arises  from  friction  or  the  irritation 
of  dirt  or  acrid  discharges.  It  apjjcars  ;ls  a  group  of  ves- 
icles, all  of  which  may  dry  up,  or  some  may  dry  up  and 
others  ulcerate,  or  they  may  run  together  and  ulcerate.  The 
edges  of  a  herpetic  ulcer  arc  in  "segments  of  small  circles" 
(White) ;  the  ulcer  is  superficial,  has  but  httlc  discharge,  and 
docs  not  have  much  tendency  to  spread ;  it  h.is  no  incltira* 
tion;  it  is  painful;  it  has  no  bubo  unless  supjiitnition  is 
cxtcn.tivc,  and  there  is  no  constitutional  involvement.  A 
urethnii  chancre  appears  after  the  usual  period  of  incubation ; 
it  is  situated  near  tlie  meatus,  one  lip  of  which  is  usually 
indurated:  the  discharge  is  slight,  often  bloody,  and  never 
purulent;  indur^ilcd  multiple  buboes  arise;  the  sore  can 
be  seen,  and  constitutional  Nytnptoms  follow  (White).  "A 
chancre  may  be  mistaken  for  cancer  of  the  tongue.  A  chancre 
of  this  region  is  brownish-red.  a  cancer  being  bright  red. 
A  ch.^ncrc  is  soft  in  the  centre ;  a  cancer  presents  uniTormity 
of  induration.  A  chancre  has  a  thin,  purulent  discharge,  free 
from  blood ;  a  cancer  has  a  non-purulent,  bloody  discharge. 
A  chancre  is  followed  by  indolent  IjTnphatic  enlargements 
under  the  j,-iw ;  a  cancer  is  followed  by  painful  enlarge- 
ments." A  cancer  is  slower  in  evolution,  is  not  followed  by 
constitutional  symptoms,  and  the  lymphatic  enlai^ements 
are  much  later  in  appearing  than  in  chancre. 
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c  Bubo. — In  syphilitic  bubo  anatomically-related 
ic  giandti  enlai^c  about  the  same  time  as  iiiiiuration 
of  the  initial   lesion  bt.-gin.s.     In  the  very  beginning  these 
glands  may  be  a  little  painful,  but  they  soon  cease  to  be  so. 
These  enlargement.t  are  called  "  indokiit  buboes;"  they  may 
as  small  ;»»  peas  or  as  large  as  walnuts,  are  freely  movable, 
and  very  rarely  suppurate.     The  lesion  of  the-se  glands  is 
bypcr{}lasia  of  all  the  gland-elements  and  of  their  c^ipsuW, 
due  to  ^sorption  of  the  virus.     If  a  man  is  strumous,  the 
bubo  is  apt  to  become  enormous,  lobulated,  and  persistent. 
If  the  chancre  appears  on  the  penis,  the  siiperljcial  mguinal 
and  fi-montl  glands  enlarge,  usually  on  the  same  side  of  the 
body  as  the  Mrc ;  if  the  sore  is  on  the  fr%num,  both  groins 
arc  involved.     These  btihues  m;iy  remain  for  many  months; 
they  do  not  suppurate  unles^s  the  sore  suppurates  or  there  is 
some  condition  such  as  scrofula;  and  they  finally  disappear 
by  absorption  or  fatty  degeneration.     About  six  weeks  af^cr 
buboes  have  formed  in  Uie  glands  related  to  the  lesion,  all 
the   lymphatics  of  the   body  enlarge.     General    lymphatic 
hvolvement  ari.^es  about  the  same  time  as  the  secondary 
eruption.    The  enlargement  of  the  post -cervical  and  cpitroch- 
lear  glands  is  diagnostically  Important.     These  glandular 
en1ar{;cments  persi.st  until  filter  the  eruptions  have  disappeared. 
The  bubo  of  syphilis  is  always  present,  while  the  bubo 
ists  in  only  one-third  of  the  chancroid  ca.'<e«.     I1ie  bubo 
of  syphilis   is   multiple,  consisting  of  a  chain  of  movable 
[lands  (the  glanduin;  Pleiades  of  Riconll ;  the  bubo  of  chan- 
Old  is  one  inflamed  and  immo\'able  mass,     The  bubo  of 
hilis  is  indurated,  painless,  small,  and  stow  in  grouth; 
the  bubo  of  chancroid  shows  inf1.immalory  h-irdness,  is  pain- 
ful, large,  and  rapid  in  growth  ;  the  first  rarely  suppurates, 
tbc  second  often  does.     The  skin  over  a  syphilitic  bubo  is 
normal ;  that  over  a  chancroidal  bubo  is  red  and  adherent 
^^A.  syi^ilttic  bubo  is  not  cured  by  local  treatment,  but  is 
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cured  by  the  internal  use  of  inercurv  and  is  followed  b>- 
secondary  symptoms.  A  chancroidal  bubo  requires  local 
treatment,  is  not  cured  by  mercury,  and  is  not  followed  by* 
secondaries.  Herpes,  balanitis,  and  gonorrh(i:a  rarefy  cause 
bubo,  but  when  tlicy  do  the  bubo  in  each  case  is  siniilar  to 
that  caused  by  chanctx>id.  A  positive  diagnosis  of  syphilis 
can  be  made  when  an  indurated  sore  is  followed  by  multiple 
indolent  buboes  in  the  grom  and  by  enlargement  of  distant 
gUnds. 

General  SyphUie. — As  tlie  general  lymphatic  enlargement 
becomes  manifest  there  is  apt  to  appear  a  group  of  symp- 
toms known  as  "  syphilitic  fever."  The  patient  usually  thinks 
he  has  a  biu]  cold  and  is  feverish  and  restless :  he  complains 
of  sleepless  nevs  and  anorexia  ;  his  face  is  pale;  he  has  inter- 
mitting rheumatoid  pains  in  the  joints  and  muscles,  especially 
of  the  (thoulders.  arms,  chest,  and  back,  which  pains  change 
their  location  constantly  and  prevent  sleep;  night-sweats 
occur,  and  the  pulse  is  quite  frequent  This  fever  usually 
reaches  its  height  in  forty-eight  hours,  and  (alls  as  the  erup- 
tion develops.  S>'philittc  fever  docs  not  always  arise;  it 
may  appe.ir  during  the  progress  of  the  disease. 

Socondarr  Syphilis. — The  phenomena  of  secondary  s>-ph- 
ilis  arise  from  poisoned  blood.  They  arc  characterized  by 
pLtstic  inflammation,  by  the  formation  of  fibrous  tissue,  and 
by  thickening  of  tissue.  Ulcerations  may  occur.  Structural 
overgrowths  .ippcar  (wartsl, 

S^hilitio  Skin  T>\Be»ae».~~Sy/>fiitmifrmata  (syphilides), 
due  to  circumscribed  inflammation,  may  be  dry  or  purulent 
There  is  no  one  eruption  characteristic  of  syphilis.  This  dis- 
ease may  counterfeit  any  skin  disease,  but  it  is  an  imitation 
which  is  not  perfect  and  is  never  a  counterpart.  Syphilitic 
eruptions  arc  often  circumscribed;  thc>*  terminate  suddenly  at 
their  edges,  and  do  not  gradually  shade  into  the  sound  skin. 
In  color  they  arc  apt  to  be  brownish-red,  like  tarnished  cop- 
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per :  c&pccially  h  this  the  ks.^  in  lattr  <ypliitides.    HutchinsoaJ 
ciutions  us  to  remember  that  an  ordinary-  non-spcci5c  crup*^ 
lion  may  be  copper-colored,  especially  in  people  with  dark 
compk-xinn  and  when  it  occurs  on  the  legs.     Hruplions  are 
apt  10  tcaw  A  brownish  stain.    JCarly  syphilitic  eruptions  arc 
symmetrical.     Syphilitic  eruptions  have  an  affection  for  par- 
ticular regions,  such  as  the  forehead,  the  abdomen  .ind  chest, 
the  neck  an<i  -tcalp.  about  the  lips  and  the  alx  of  the  noM^^ 
the  navel,  anus,  groins,  between  the  toes,  and  upon  the  pair 
and  soles.     Early  sccondar>-  eruptions  rarely  appear  on  the 
lace  Of  hands.    Specific  eruptions  arc  polymorphous,  various 
forms  of  eruption   being   often  present   at  the  same  time, 
that  roseola  is  seen  here,   papules   there,  etc.     These 
4y(>hilides  do  not  cause  ha  much  itching  as  do  non-spe- 
cific eruptions,  cxce]it  when   about   the   anus   or   between 
the  toe5. 
^K     Forms  of  BrupUon.—Tlw   chief  forms  of  eruption  arc 
^WIJ  cr>'thetiia,  (2)  papul.ir  >yphilides,  (3)  pustular  syphilidcs. 
^Bm  (4)  tubeKular  syphilides. 

^V*    I.  I\rylh(ma  {niacula,  rosrola,  or  sfitts)  presents  round,  cir- 

^■cumscribcd.  red,  inflamed  spots  M-hosc  color  docs  not  entirely 

disappear  on  pressure.     In  the  papular  form  of  erythema  the 

Kepote  are  a  little  elevated.    It  attacks  especially  the  chest  and 

HbcIIy,  but  appears  often  on  the  forehead,  the  bend  of  the 

Htibow,  and  the  inner  portion  of  the  thigh.    Usually  erythema 

follows  syphilitic  fever,  .-ibout  six  weeks  after  the  chancre 

I^lpcars,  and  the  number  and  distinctness  of  these  spots  are 

in  proportion  to  Ihc  violence  of  the  fever.     Absent  or  slight 

r  mean:*  lew  and  transient  spots.    In  rare  cases  the  dis- 

is  very  transitor\-.  lasting  but  a  few  hours,  but  it  usually 

its  for  a  long  {x:nod  if  untreated.    Mercury  will  cause  it  to 

isappear  in  a  couple  of  weeks.     In  examining  for  this  form 

eruption  in  a  doubtful  cise.  let  cold  air  blow  upon  the 

chest  and  belly  ( Heam) ;  this  blanches  the  sound  skin  and 
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makes  clcnr  any  discoloration.     Erythema  means,  as  a  rule, 
a  milil  and  curable  attack. 

2.  Papulitr  s_rf/ii/i<ifs,v{\\.\ch  are  papules  or  elevations  cov- 
ered with  dry  skin,  may  or  may  not  have  a  criisL  They  arc 
at  first  red,  but  become  brownish.  Papules  upon  the  palms 
and  soles  constitute  the  so-called  "palmar  and  plantar  psori- 
asis." which  appears  about  eight  or  nine  weeks  after  the 
appearance  of  the  chancre  in  an  untreated  case.  Tliese 
pa|>ulc.s  just  below  tlie  line  of  the  hair  on  the  forehead  coii' 
stitutc  the  ivrotia  ivnrrta.  This  eruption  aflccts  esi>cct^Llly 
the  forehead,  the  neck,  the  abdomen,  and  the  cxtrcniiiiei. 
The  papular  or  squamous  syphilide  of  the  palms  and  soles 
begins  as  a  red  spot  which  becomes  elevated  and  brownish ; 
the  epidermis  thickens  and  is  cast  off,  and  there  then  re- 
mains a  central  red  spot  surrounded  by  undermined  skin. 
If  papules  arc  in  regions  where  they  arc  kept  moist  {as 
about  the  anuK},  tlie>*  become  covered  with  a  sodden  gray 
film  which  comes  off"  and  leaves  the  papule  without  epidermis. 
These  sodden  papules  arc  called  "  Hal  condylomata,"  moist 
or  humid  papules  or  plates.  The  papular  syphilide  rivcs  a 
worse  prognosis  than  roseola. 

3.  I'HStutar  iyphilides  arise  from  papules.  We  have  aent 
when  the  apex  of  a  papule  softens,  impttigo  when  the  whole 
papule  suppurates,  and  (cthyma  or  rupia  when  the  corium  is 
also  deeply  involved.  Vesicles  often  precede  pustules,  the 
pustular  eruption  coming  out  some  months  after  infection 
(later  than  the  papular).  The  pustular  eruption  gives  a  very 
bad  prognosis.  Rupia  is  formed  by  a  pustule  rupturing  or 
a  papule  ulcerating,  the  secretion  drying  and  forming  a  con- 
ical crust  which  continually  increases  in  height  and  diameter, 
while  the  ulceration  extends  at  the  edges.  When  the  cnist 
is  pulled  off  there  is  seen  a  foul  ulcer  with  congested,  jagged, 
and  undermined  edges.  Rupia  may  be  secondary  or  tertiary, 
and  it  invariably  leaves  scars.     It  appears  only  after  at  least 
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six  montlts  have  passed  since  the  chancre  bcf^.  Secondary 
rupia  is  symmetrical. 

4.  Tubercular  syphilides  are  greatly  enlarged  papulc-s  inter- 
mediate  between  mdinar)*  papulc'i  and  gtimnuta. 

PiitgHOiis  IfttiLven  Secondary  and  Tertiary  Syphdides. — A 
Kcondary  eruption  is  distinguished  Trom  a  tertiary  eruption 
by  the  fiillowing:  the  fiist  tends  to  disappear,  the  second  tends 
to  pcni-si  and  to  spread ;  the  first  is  symmetrical,  the  second 
in  asymmetrical;  the  first  docs  not  spread  at  its  edge,  the 
MCCMui  lends  to  spread  at  its  edge,  and  this  tendency,  which 
ia  desigruted  "serpiginous,"  producc-s  an  ulcer  shaped  like 
a  hor«c-shoc  (Jonathan  Hutchinson). 

Affections  of  thu  Mucous  Membranes. — The  chicr  lesions 
in  syj^ilitic  aflcctions  of  the  mucous  membrane^  arc  mucous 
patches,  warts,  and  condylomata.  The  first  phenomena  of 
Sfcoodarj'  syphilis  are.  as  a  rule,  symmetrical  ulcers  of  tlie 
tonsil-s,  p;iintcs%  and  superficial  (Hutchinson).  The  borders 
of  the  ulcers  are  gray,  aikI  the  arc;u(  are  rcniform  in  shape. 
They  rarely  last  long.  Catarrhal  inflammations  often  occur. 
I£ruplions  a[^ar  on  the  mucous  membranes  or  upon  the 
skin.  Mucous  patches  are  papules  deprived  of  epithelium ; 
they  arc  gray  in  color,  are  moist,  and  give  off  an  offensive 
and  virulent  discharge.  They  u-tuaUy  appear  as  areas  of 
congestion,  swelling,  and  abrasion  of  the  epidermis  upon 
the  lips,  palate,  gums,  tongue,  cheeks,  vagina,  labia:,  vulva, 
scrotum,  .mus,  and  under  the  prepuce.  A  moist  papule  of 
the  skin  is  realty  a  mucous  patch.  These  patches,  which  arc 
always  circular  or  oval,  arc  among  the  most  constant  lesions 
of  the  secondary  stage,  appearing  from  time  to  time  during 
many  months.  If  a  patch  has  the  paptll.-c  destroyed,  it  is 
called  a  "  bald  patch."  If  the  papules  present  hypcrlrophied 
papill;e  fu^cd  loigcthcr.  there  appear  enlargements  with  flat 
tr>p!>  termed  "condylomata;"  if  the  papill.-L-  of  the  papule 
hypertrophy  and  do  not  fuse,  the  growths  arc  called  "  warts." 
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Mucous  lesions  of  the  mouth  are  commonest  io  sntokets 
and  ill  tJiosc  with  bad  or  neglected  teeth.  Hutchinson  nys 
that  persistence  in  smoking  during  syphilis  niny  cause  leuco- 
m.ita,  or  persistent  white  patches.  Die  larj'nx  may  sufler 
from  inflammation,  eruptions,  and  ulceration  (hence  the 
hoarse  voice  which  is  so  usual).  The  nasal  mucous  mem- 
brane may  aI*o  siifler. 

Affections  of  the  Hair.— In  syphilitic  aflections  the  hair 
is  shed  tr>  a  great  extent.  This  loss  may  be  widespread 
(beard,  mustache,  head,  eyebrows,  pubic  hair,  etc.)  or  it  may 
be  limited.  Complete  baldness  sometimes  ensues,  but  this 
is  rarely  permanent.  The  hairs  are  first  noticed  to  come  out 
on  the  comb ;  on  pulling  them  they  are  found  loose  in  their 
sheaths — so  loose  that  Ricord  has  said  "  a  man  would  drown 
if  a  rescuer  could  pull  only  upon  the  hair  of  the  head." 
This  falling  out  of  the  hair,  which  is  known  as  "alopecia," 
b^ins  soon  after  the  (ever  or  about  the  time  or  the  crujMion, 
but  it  may  be  postponed,  'llic  skin  of  a  .syphilitic  bald  ^w* 
is  never  smooth,  but  is  s.D;ily,  The  hair  may  thin  generally, 
baldness  may  api)car  in  twi.iting  line<,  or  it  may  be  complete 
only  in  limited  area.s.  Alopecia  results  from  shrinking  of  the 
Iiair-piilp,  death  of  the  hair,  and  casting  off  of  the  sheath. 

Affeotions  of  the  Nedte. — Paronychia  is  inflammation  and 
ulceration  of  the  skin  in  contact  with  a  nail  and  extending 
to  the  matrix.  The  nail  is  cast  off  partially  or  entirely. 
Onychia  is  manifested  by  white  spots,  brittleness  or  extended 
opacity,  twisting,  and  breaking  off  of  the  nail.  The  parts 
around  are  not  affected.  The  damaged  nail  drops  off  and 
another  diseased  nail  .ippears. 

Affectionsof  the  Ear. — Temporary  imp.iim)cnt  of  hearing 
in  one  or  both  cars  is  not  uncommon  in  syphilitic  affections 
of  the  car.  Rarely,  pcrmanert  .symmetrical  deafness  is  pro- 
duced.    Miniire's  disease  is  .sometimes  caused  by  syphilis. 

Affections  of  the  Bones  and  Jointa. — In  syphilis  tlicrc 
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iniay  be  slight  and  temporary  periostitis.  Pain  and  tcndcr- 
'Dcss  arise  in  various  bonc»,  the  pain  being  worse  at  night 
[(ostcoscc^c  pains).  The  bones  usually  involved  are  the 
'tibia:,  claviclcti,  and  skull.  Pain  like  that  of  rheumatism 
affects  the  joints.  Local  pcriustitis  may  form  a  soft  node 
which  by  ossification  becomes  a  hard  noclc. 

P  Affections  of  tho  Eye.— Iritis  is  the  commonest  trouble 
of  tlic  eyes.  It  appears  from  three  to  six  months  after  the 
chancre,  and  begins  in  one  eye,  the  other  eye  soon  becoming 

•  ai'lectcd.  The  symptoms  arc  a  pink  zone  in  the  sclerotic, 
aliary  congestion,  muddy  iris,  irregular  pupil  accentuated 
by  atropine,  pain  and  photopliobi.i,  and  sometintcs  hazy  or 
even  bkicked  pupil.     Rheumatic  iritis  causes  much  pain  and 

■  photophobia,  syphilitic  iritis  comparatively  little ;  there  is  less 
sw;:lling  in  the  first  than  in  the  second;  the  former  tcnd.s  to 
recur,  tile  latter  does  not.  Iritis  i.s  usually  recovered  from, 
good  \'ision  being  retained.  Diflu.ie  retintti.«  and  disseminated 
choroiditis  never  occur  until  a  number  of  months  have  passed 
[since  the  infection.  The  sj-mptonis  are  failure  of  sight,  mus- 
Ica?  volitantcs,  and  very  little  photophobia.  Diagnosis  of 
[n.'Iiniti^  and  choroiditis  is  by  the  ophthalmoscope. 

Affections    of  the    Testes. — SyphHitit    Sartoctle. — ^Thc 

J  testes  enlarge  from  plastic  inflamm.ition.     Both  glands  usu- 

^aUy  suffer,  but  not  always.     Fl  uid  distends  the  tunica  vagi- 

ftlis.    The  epididymi.i  escapes.    The  testicle  is  not  the 

I  seat  of  pain,  is  troublesome  hecau-tc  of  its  weight,  and  h-i-i 

very  little  of  the  proper  .sen«aiion  on  squeezing.    The  plnttic 

exudate  is  generally  largely  absorbed,  but  it  may  orgsmize 

|into  fibrous  tis.tue.  the  organ  passing  into  atrophic  cirrhosi.s. 

Intermediate  Period. — In  this  period  no  symptonw  may 

[appear,  but  the  disease  is  still  for  some  time  latent  and  is  not 

[Cured.     Symptoms  ma>'  appear  from  time  to  time.    These 

I  symptoms,  which  are  ca!le*l  "  reminders,"  are  not  so  severe  as 

I  tertiary  symptoms ;  reminders  are  apt  to  be  symmetrical,  and 
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they  do  not  closely  resemble  secondary-  lesions.  Among  the 
reminders  we  cn-iy  a.inic  palmar  psoriasis,  sarcocclc,  sores  on 
the  tongue,  a  papular  »kin-eriiption.  and  choroiditis.  Cjum- 
niata  occur  in  this  sta^c,  but  the>-  arc  apt  to  be  symmctnGil 
and  noD-pcrsistent.  Arteritis  occurs,  beginning  in  the  intima 
or  atlvvntitia,  and  causing,  it  may  bu,  aneurysm,  embolism,  or 
thrombosis.  Oblitcrative  endarteritis  may  cause  gangrene. 
This  vascular  condition  is  frequent  in  the  brain ;  thrombosis 
may  occur,  in  which  case  a  paralysis  comes  on  gradually, 
preceded  by  numbness,  although  sudden  paralysis  may  occur. 
These  paralyses  may  be  hmitcd.  extensive,  transitorj',  or  pcr- 
m^mcnt.  The  nervous  system  often  suflcrs  in  this  stage 
(anicstllctic  areas  ajid  retinitis).  The  viscera  are  often  con- 
gested and  infiltrated  (tonsils,  liver,  spleen,  kidneys,  and 
lungs). 

Tertiary  Syphilis. — This  stage  is  not  often  reached,  tlie 
disease  bcint;  cured  befurc  it  has  been  attiined,  It  is  re- 
garded by  many  as  not  so  much  a  stage  of  syphilis  as  a 
condition  of  impaired  nutrition  which  rc-tulls  from  the  dis- 
CISC.  This  view  finds  conlinnation  in  the  fact  that  tertiary 
lesions  do  not  furnish  the  contagion.  The  primar>'  stage 
disappears  without  treatment,  the  secondary  .<tage  tends  ulti- 
timatcly  to  ."spontaneous  disappearance,  but  tertiary  lesions 
tend  to  persist  .ind  to  recur.  Tertiary  lesions  may  be  single 
or  may  be  widely  .scattered;  when  multiple  they  arc  nfAH 
symmetrical  except  by  accident.  These  lesions  may  attack 
any  ti.*.-%ue,  even  after  many  years  of  apparent  cure ;  they  all 
tend  to  spread  locally,  they  all  leave  permanent  atrophy  or 
thickening,  the}-  all  tend  to  relapse,  and  a  local  influence  is 
often  an  exciting  ciuse. 

Tertiary  skin-rruptiom  are  liable  to  ulcerate.  The  charac- 
teristic sj-]>hitide  is  rufitt,  which  is  formed  by  a  pustule  rup- 
turing or  a  papule  ulcerating.  A  scab  forms  because  of  the 
drying  of  the  di.scharge,  ulceration  continues  under  the  scab. 
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new  scabs  fonn.  and,  as  the  utccr  is  constantly  increasing 
peripherally,  tlic  new  scabs  arc  larger  in  diameter  than  the 
uld  ones,  and  the  crust  assumes  the  form  of  a  cone.  An 
ulcer  is  exposed  by  tearing  off  the  scab,  which  ulcer  has 
destroyed  the  deeper  layers  of  the  skin,  and  on  healing 
always  leaves  a  permanent  scar. 

Vicars  are  common  in  tertiary  syphilis.  Tlicyaic  frequent 
on  the  legs,  especially  about  the  knees,  A  syphilitic  ulcer 
if  usually  crcsccntic,  its  edges  arc  thin  and  sharp,  its  base 
if  foul  and  sloughy,  anil  its  discharge  is  scanty  and  tenacious. 

Gumma. — The  gumma  is  the  t)'j>ical  tcrli«r)-  lesion.  A 
gumma  arises  from  an  inflammation  the  products  of  which 
cannot  organize  for  want  of  sufficient  blood-3up|>ly,  and 
consequently  they  undergo  fatty  degeneration.  A  gumma 
presents  a  centre  of  gummy  degeneration,  a  surrounding  area 
of  immature  fibrous  tissue,  and  an  outer  zone  of  embryonic 
tissue  and  leucocytes.  A  gumma,  when  it  is  spontaneously 
evacuated,  exhibits  a  small  opening  with  very  thin  under- 
mined edges ;  the  ulcer  is  alow  to  heal,  and  forms  a  depressed 
scar.  A  gumma  in  the  internal  organs  may  become  a  fibrous 
mau.  Ilicicgummatafonit  in  the  skin, subcutaneous  ti^^ues, 
muKcles,  tongue,  joints,  bursn:,  testes,  spinal  cord,  brain,  and 
internal  organs.  In  lerli-iry  syphilis  an  innaminati'jn  may 
nol  fonn  a  circumHcribetl  gumma,  but,  instead,  may  produce 

difluite  degenerating  mass.  This  type  of  infbmmation, 
which  is  seen  in  bones,  is  callcrd  "gummatous."  A  healing 
gumma  in  a  mucous  canal  such  as  the  rectum  or  lar>'nx 
causes  thickening  and  stricture.  Tertiary  syphilis  is  a  most 
common  cause  of  amyloid  degenerations  and  arterial  and 
nervous  sclerosis. 

yarioMS  Lesions. — Hutchinson  enumerates  the  lesions  of 
tcrtinr>'  .wphilis  .is  follows:  Pmostilis.  forming  nodes  or 
cautini;  Hclerotic  hypertrophy  or  suppuration  or  necrosis; 
gummata  tn  various  parts ;  disease  of  the  skin  of  the  type 
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of  rupiaorlupus;  gumnuor  infLimnution  of  tongue,  causing 
xleraiis;  structural  changes  in  tlie  nervous  system,  causing 
itaxia,  ophthalmoplegia  externa  and  inicrna,  general  paresis, 
optic  atrophy.  anO  paralyse;!  of  ccn-btal  nerves;  amyloid 
degc-ncriition-s ;  and  chronic  inflammation  of  certain  mucous 
membranes  (of  the  mouth,  pharynx,  v^ina,  rectum,  etc), 
nith  thickcnmg  and  ulceration. 

Itsu-rai  SjrphiJts. — In  visceral  syphilis  the  lungs  may 
undergo  fibroid  induration  (syphilitic  phthisis).  Syphilitic 
phthisis  is  a  non-icbrilc  malady.  Gummata  may  fomi  in  the 
heart,  liver,  spleen,  or  kidneys ;  the  ca|)sulc  and  fibrous  septa 
of  the  liver  may  thicken,  the  or^n  being  puckered  from  con- 
traction. Amyloid  changes  may  appear  in  any  of  the  viscera. 

Xtrivus  i/ffhiJis  may  be  manifest  in  disorders  of  the 
brain,  cord,  or  nerve*.  Much  of  our  knowledge  of  these 
conditions  is  due  to  \\''ood.  He  says  brain  s>'philis  is  usu- 
ally a  late  phenomena  (from  one  to  thirt>-  years),  and  is  more 
apt  to  appear  after  light  secondaries.  The  lesion  may  be 
gumma  of  the  membranes  (tumor),  gummatous  meningitis, 
arterial  atheroma,  or  oblttorative  endarteritis.  A  gumma  may 
eventuate  in  a  scar,  a  cyst,  or  a  calcareous  mass.  The  symp- 
toms of  brain  syphilis  depend  on  the  nature,  seat,  and  rate 
of  development  of  the  lesions.  It  is  to  be  noted  that 
sy])hilitic  palsy  is  apt  to  be  limited,  progressive,  and  incom- 
plete. Kpitcpsy  appearing  after  the  thirtieth  year  is  very 
probably  specific  if  alcohol  cm  be  ruled  out.  Persistent 
headache,  insomnia  or  somnolence,  transitory  limited  pal- 
sies, unnatural  slowness  of  utterance,  amnesia,  vertigo,  and 
epilepsy  arc  vety  suggestive.  Tlic  more  usual  type  of  in- 
sanity is  a  likene.«s  or  countcrjwrt  of  general  paralysis. 
Spinal  syphilis  may  cause  .sclerosis,  a  condition  like  l.andry's 
paralysis,  softening,  and  tumor.  Neuritis  is  not  uncommon 
in  syphilis, 
IhWtmeDt  of  Primary  Stage. — A  cliancre  sliould  not 
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The  disease  is  conatituticwal  when  tlie  chancre 
appears,  and  excision  and  cauterization  inflict  nccillci>s  pain 

P<an<]  tk>  no  good.    The  initial  lesion  should  never  be  bumed 
unless  it  is  phAgcd»:nic  or  becoming  so.     Order  the  pntiL-nt 
I  to  soak  (he  penis  for  five  minutes  twice  daily  in  warm  salt 
water  (a  tcaspoonful  of  salt  to  a  cupful  of  water),  and  then 
to  spray  the  sore  by  an  atomizer  with  peroxide  of  hydrogen 
(14-volumc  solution  of  peroxide  diluted  with  an  equal  bulk 
of  water).     The  ulcer  is  then  dried  with  absorbent  cotton 
and  on  it  is  dusted  a  powder  of  equal    parts  of  bismutlt 
and   calomel.     The  buboes  in  the  groin    require  no  local 
treatment  unless  they  tend  to  suppurate.     If  they  persist 
^■or  become  large,  paint  tliem  with  iodine,  smear  l>luc  oint- 
^^mcnt  over  them,  and  apply  a  spiea  bandage  of  the  groin. 
:        Ichthyol  and  lanolin  make  an  exeeileiii  iipplication  for  the 
^K  enlarged  glands,  and  so  does  mercurial   ointment.     Some 
^^  authorities  give  mercury  in  this  «lage,  claiming  that  it  pre- 
vents   secondaries.     The    late    S.   W.   Gross   opposed   this 
^B  strongly,  and  affirmed  a  wish  to  see  the  secondary  erup- 
tion— Rrst,  because  it  proves    the    diagnosis;    and    second, 
•  because  it  affords  valitable  prognostic  mdications  (an  cry- 
thcntatous  eruption  means  a  light  case ;  an  early  pustular 
eruption   means  a  grave  case  with    serious  complications). 
^    Ur.  White  will  not  order  mercury  until  constitutional  s>'mp- 
^  toms  develop. 

Treatment  of  Secondnry  Stacre. — In  the  sccondar>*  stage 
the  aim  is  to  cure  the  disease.  That  it  can  be  cured  is  known 
from  the  fact  that  reinfection  occurs  in  some  persons.  The 
old  axiom,  "  Syphilis  once,  syphilis  ever."  is  not  true.  Mer- 
cury mu»t  be  used,  the  form  being  a  matter  of  choice. 
FcKimier  first  advocated  intermittent  treatment.  In  this  plan 
give  gr.  J  of  protiodide  of  mercury  daily  for  six  months, 
then  sio|j  a  month;  then  give  mercury  for  three  months, 
en  stop  two  months.     During  the  first  year  the  {>aticnt  is 
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under  treatment  nine  months,  and  during  the  second  year 
clght  inonlhs.  Some  prefer  the  intermittent  and  others  the 
continuous  plan  uf  treatment.  Dr.  White  greatly  prefers  the 
continuous  plan.  The  rule  in  most  cases  is  to  give  mer- 
cury for  two  years.  Find  the  patient's  dose  of  tolerance, 
and  keep  him  on  this  amount.  Gross's  rule  for  continuous 
treatment  was  to  order  pills  of  the  green  iodide  of  mer- 
cury, each  pill  containing  gr.  \.  The  patient  was  ordered 
one  pill  after  each  meal  to  l>cgin  with;  the  next  day  he  took 
two  pitis  after  brealcfa-it ;  the  following  day,  two  after  din- 
ner, ami  so  on.  adding  one  pill  every  day.  This  advance 
w»s  continued  until  there  was  slight  diarrlKfa,  griping,  a 
metalltc  ta.'tte,  or  tenderness  on  snapping  the  teeth  together, 
whereujion  one  pill  was  taken  off  each  day  until  all  unfavor- 
able sj-mploms  disappeared.  This  experimentation  rivcs  a 
dose  on  which  the  patient  c^in  be  kept  with  entire  saArty  for 
a  long  time,  but  if  it  is  found  that  colic  or  diarrhora  is  apt  ^ 
to  recur,  there  must  be  added  to  each  pill  gr.  ^  of  opium.  I 
The  patient  is  given  mercury  in  this  way  for  two  years. 
Every  time  new  S}'mptoms  appear  the  dose  is  raised,  and  a.t 
soon  as  they  disappear  it  is  lowered  to  the  standard,  [f  the 
protiodide  is  not  tolerated,  give  the  bichloride: 


B.  Hrdnri;.  clilot.  comn., 
Syi.  i.-irKii«till«  cutiip., 
^'S-  Qj  <■■  wUcr  ailcr  meals. 


(5iv— M. 


I 


Mercury  with  chalk  in  i-grain  doses  four  times  a  day,  with 
or  without  Dover's  powder  in  j^-grain  doses,  can  be  used.  ■ 
Mercurial  inunctions  produce  a  rapid  effect,  but  irritate  tl»e 
skin.  There  can  be  used  once  a  day  J^  tlrachm  of  oleatc 
of  mercury  (lo  per  cent.)  or  I  drachm  of  mercurial  ointment, 
rubbed  in  one  d.iy  on  the  in.side  of  one  thigh  and  the  next 
day  on  Ihc  inside  of  the  other  thigh  ;  next,  the  inside  of  one 
arm  and  then  the  other  arm  ;  next,  one  groin  and  then  the 
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Other  groin,  aiid  so  on.  After  the  rubbing  the  patient  puts 
on  tindc-rclothcs  and  goes  to  bed,  and  in  th«  momini^  takes 
a  bath,  The  ointment  may  be  snicured  un  a  rag.  which  is 
then  worn  between  the  stocking  and  sole  of  tlic  loot  during 
the  day. 

Fumigation  is  performed  by  volatiliitinf;  each  night  3j  of 
calomel.  The  patient  luts  naked  on  a  cane-scat  chair,  the 
calomel  is  heated  by  an  alcohol  lamp  bcncatli  the  chair,  and 
wrapped  around  the  patient  is  a  blanket  which  drops  tent- 
like to  the  floor.  The  skin  becomes  coaled  with  calomel, 
and  the  subject,  after  putting  on  woollen  drawers  and  an 
undershirt,  gets  into  bed.  Hypi.>dcrniatic  injections  of  mer- 
cury are  used  by  some  physicians.  They  cause  an  eruption 
to  di.-uppear  rapidly,  but  nLiy  produce  absccs.ses,  and  relajMes 
arc  prone  to  occur.  The  usual  plan  \s  to  give  daily  a  hypo- 
dermatic injection  of  corrosive  sublimate  deep  into  the  back 
or  buttocks,  the  dose  being  gr.  \  of  the  drug.  Thirty  such 
injections  are  used  unless  some  indication  points  to  their  dis- 
continuance sooner.  The  treatment  is  then  stopped.  If  the 
symptoms  recur,  however,  the  patient  is  given  another 
course,  the  daily  dosage  being  gr.  ^,  the  treatment  being 

tin  )itoppe<l  after  tliirty  injections,  but  continued  anew  in 
lin  doses  if  the  symptoms  recur.  Dr.  Orville  Horwitc 
has  recently  made  thorough  tri.'il  of  this  method,  and  arrives 
at  the  following  conclusions:  It  will  not  abort  the  disease; 
it  should  never  be  a  routine  treatment ;  in  suitable  cssci:  it  \% 
very  vahuble  for  symptonwlic  use.  as  when  lesions  on  the 
face  or  in  important  structures  make  a  rapid  impression  de- 
sirable or  necessary ;  in  cases  which  obstinately  relapse  under 
other  tri:.itnient,  and  in  syphilis  of  the  nervous  system. 

Dr.  J.  William  White,  who  has  the  right  to  speak  authori- 
tatively, says  that  hypodermatic  injections  of  corrosive  sub- 
limate are  painful  and  are  strongly  objected  to  by  many 
patienbi ;  that  this  method  of  treatment  is  occasionally  danger- 
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een  soap  and  alcohol  nibbed  into  a  latlier  with  water. 
After  the  soap  is  washed  out  some  hair  tonic  should  be 
rubb(.-d  into  the  scalp  with  a  sponge. 

In  treating  i>cr?>istcnt  !^kin-lc:iions,  inunctions,  injections, 
or  fumigations  m;iy  be  used  ;  some  prefer  mercurial  batlis. 
Itaths  are  suited  to  patients  with  dcUc-ite  skins,  to  thoie 
whose  digestion  fails  fi'oni  mercury  by  the  stomach,  and  to 
(hose  whose  lunj:^  will  not  tolerate  funiigattoos.  Half  as 
ounce  of  corrosive  sublimate  with  4  scruples  of  sal  ainmoniac 
arc  mixed  in  about  4  ounces  of  water;  this  is  added  to  a 
bath  at  a  temperature  of  9;^  The  patient  gets  into  this 
bath,  covers  the  tub  with  a  blanket,  leaving  only  his  bead 
exposed,  and  remains  in  the  b.ith  on  hour  or  so.  These 
baths  may  easil)'  cause  salivation. 

In  every  case  of  .lyphilis,  no  matter  what  constitutional  or 
local  treatment  is  used,  the  general  health  of  the  patient  must 
be  watched  and  the  use  of  tubacco  be  stopped,  as  the  latter 
renders  certain  the  arrival  of  mucous  patches  and  causes 
them  to  persist.  Alcohol  a.s  a  beverage  must  be  cut  off: 
its  use  must  only  be  a^  a  medicine  for  debihty  and  weakness 
of  assimilation.  An  open-air  life  to  a  great  degree  m\sA\  be 
insisted  upon,  and  care  be  observed  as  to  protection  from 
damp  and  cold.  Order  flannels  in  winter.  Have  the  patient 
sponge  the  chest  and  shoulders  every  morning  with  cold  or 
with  tepid  water  and  then  with  alcohol,  drying  himtelf  with  a 
rough  towel,  and  take  a  hot  bnth  twice  a  week  or  a  Turkish 
bath  once  a  week.  He  should  wnsh  the  anus  and  nates  .after 
every  stool,  and  ought  to  dust  the  axillx,  scrotum,  perineum, 
and  internalal  region  once  r  day  with  borated  talc.  The 
teeth  are  to  be  looked  to  and  put  in  perfect  order,  a  soft 
brush  being  used  twice  a  day  and  an  astrin[;ent  mouth-wash 
being  freijuently  employed.  Meat  and  milk  arc  largely  to 
be  used.  The  patient  should  be  weighed  weekly:  any  fall- 
ing off  in  weight  is  an  indication  for  tonics,  concentrated 
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K  food,  and  cod-liwr  oil.  If  a  patient's  health  continues  to 
H  &il  on  mercury,  the  drug  should  be  stopped  for  some  time 
~  and  the  patient  be  treated  with  iron,  chloride  of  gold  and 
Hodium,  baths,  fresh  air,  cod-liver  oil,  and  ijounshing  foods. 
Reminders  require  mixed  treatmeiiL 
H  Tertiary  Stage. — If  at  any  time  during  the  case  there 
^"  appear  tertiary  symptoms,  the  |>atient  should  be  put  on 
mixed  treatment.  In  any  case,  after  two  years  of  mercury 
add  iodide  of  potassium  to  the  treatment  Dr.  White's  rule 
is  to  use  this  mixed  treatment  for  at  least  six  months  (if  any 
symptoms  appear},  tlic  six-montlis  course  dating  from  their 
disappearance.  This  emphasir.e<t  the  Cict  tliat  tlie  iodides 
alone  will  not  cure  tertiary  .syphilis.  In  obstin.ite  Icrtiaries 
or  in  nervous  syphilis  the  iodides  should  \x  run  up  to  an 
enormous  amount  (from  30  to  250  grain*  per  day).  An  easy 
way  to  i^ivc  iodide  is  to  order  a  saturated  .folution  each  drop 
of  which  equals  one  grain  of  the  drug.  Each  docie  of  the 
iodide  is  gi^'cn  one  hour  after  meals  and  in  at  least  half  a 
ss  of  water.  If  the  iodide  disagrees,  it  may  be  given  in 
"^ter  contiining  one  drachm  of  aromatic  spirits  of  ammonia 
or  in  milk.  The  iodide  of  sodium  may  be  tolerated  belter 
than  the  potassium  salt,  or  the  iodides  of  sodium,  potassium, 
and  ammonium  m.iy  be  combined.  In  givinp;  the  iodides 
begin  with  a  small  dose.  During  a  course  of  the  iodide 
always  give  tonics  and  insist  on  plent>'  of  fresh  air.  Arsenic 
tends  to  prevent  islcin-eruptions.  The  iodides  when  they 
disagree  produce  iodi^ini — a  condition  which  is  firit  \\\a)^\: 
manifest  by  running  of  the  nose  and  the  eyes.  In  some 
subjects  there  i:<  an  outbreak  of  acne.  %'csicuLir  eruptions  or 
even  bulla;,  or  hemorrhages.  lodisru  calls  for  a  reduction  in 
dosaj;^,  and,  if  severe  or  persistent,  for  the  abandonment  of 
the  drug.  After  the  patient  has  been  for  six  monlhn  under 
mixed  treatment  without  a  symptom,  stop  all  treatment  and 
await  developments.    If  during  one  year  no  symptoms  recur, 
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the  patient  is  probably  cured  ;  if  symptoms  do  recur,  there 
must  be  six  months  more  of  treatment  and  another  year 
of  watching. 

Hereditary  Syphilis. —  TraHsmUud  congtHital  syphiiu  is  a 
here<litary  syphilis  manifest  at  birth.  Acquired  sj'phtlis 
(except  in  the  case  of  a  woman  who  obtains  the  disease  from 
a  fcetus)  always  presents  the  chancre  as  an  initial  lesion ; 
hereditary  syphilis  never  does,  Hcreclitar>"  syphilis  may 
present  itself  at  birth,  and  usually  shows  itself  within,  at 
most,  the  first  six  months  of  cxtia-uterine  life.  In  rare 
cases  (tardy  hercditar>'  syphilis)  the  disease  does  not  become 
manife-st  until  puberty. 

RhUs  of  Itthtriiance. — According  to  Von  ZcissI,'  the  rules 
of  inheritance  arc  as  follows: 

1.  If  one  parent  is  syphilitic  at  the  time  of  procreation, 
the  child  may  be  syphilitic. 

2.  Syphilitic  parents  may  brin^;  forth  healthy  children. 

3.  If  a  mother,  healthy  at  procreation,  bears  a  child  syph- 
i^tic  from  the  father,  the  mother  must  have  latent  pox  or 
■must  be  immune,  having  become  infected  through  the  pla- 
cental circulation.  She  often  shows  no  symptoms,  having 
received  the  poison  gradually  in  the  blood,  and  having  thus 
received,  it  may  be  said,  preventive  inoculations.  Certain  it 
is  that  mothers  arc  almost  never  infected  by  suckling  their 
own  syphilitic  children  (Colles's  law). 

4.  If  both  parents  were  healthy  at  the  time  of  procreation, 
and  the  mother  afterward  contracts  syphilis,  the  child  may 
become  syphilitic,  and  the  earlier  in  the  pr<^ancy  the 
mother  is  diseased,  the  more  certain  is  the  child  to  be 
tainted.     Tl)i.t  is  known  as  "infection  in  utero." 

J.  The  more  recent  the  parental  syphilis,  the  more  ccrLiin 
is  infection  of  the  offspring.  The  children  arc  often  still- 
bom. 

'  PatAUigy  and  TVtotmnU  ef  SyfJkUii. 
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When  the  disea-se  is  latent  in  the  parents  it  i&  apt  to  be 
tardy  in  tlic  children. 

7.  The  longer  llic  time  which  has  passed  since  tlic  dis- 
appearance of  iKircnul  symptoms,  the  more  iDiprobablc  is 
infection  of  the  children. 

8,  In  most  instances  parental  syphilis  grows  weaker,  and 
after  the  parents  beget  sonic  tainted  children  they  bring 
forth  healthy  ones. 

^ft      Many  women  who  labor  under  hereditary  syphili-4  are 

^  sterile.     Many  syphilitic  women  abort,  u-sually  before  the 

eighth  month.     The  fcetus  very  ollen  die$  at  an  early  period 

B  of  gestation.    This  may  be  due  to  a  gummatous  placenta 

or  to  a  degeneration  of  placental  follicles. 

Evidentes  <f  Htraiitary  SyphUis  (manifest  a[,  or  oftcncr 
soon  after,  birth). — Hutchinson  saj's  that  at  birth  the  skin 
is  almost  invariably  clear.  In  a  few  weeks  "  snuffles  "  begin, 
which  arc  soon  followed  by  a  skin-cruplion,b>' body-wasting, 
and  by  a  chain  of  secondary  symptoms  (iriti*.  mucous  patches, 
|»in».  condylomata,  etc.).  The  child  looks  like  a  withvred-up 
old  man.  Eruptions  are  met  with  on  the  palms  and  soles. 
Intertrigo  is  usual.  Cracks  occur  at  the  angles  of  the  mouth, 
and  leave  permanent  radiating  scars  The  abdomen  is  tumid, 
and  there  is  apt  to  be  exhausting  diarrha-a.  Atrophic  lesions 
may  appear  in  the  bones.  In  the  skull  the  bone  may  be 
softened  by  removal  of  its  salts  or  be  thinned  by  the  pressure 
of  the  brain.  In  the  long  bones  the  epiphyseal  ends  suffer, 
ihc  altachment  of  epiphysis  to  shaft  is  wcik,  and  separation 
is  ea.-^ily  induced.  Suppuration  of  the  epiphysis  is  common. 
Osteophytic  lesions  of  the  skull  arc  shown  by  symmctricat 
spots  of  thickening  upon  the  parietal  and  frontal  bones  (nati- 
(brm  8kull.«).  In  the  long  bones  osteophytes  are  frequently 
(brntcd.  A  child  with  precocrou*  hereditary  syphilis  is  apt 
to  die,  but  if  it  lives  from  six  months  to  <ine  year  the  symp- 
toms for  a  time  disappear  and  for  years  tlie  disease  may  be 
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latent  When  the  disease  bcetnit  again  the  symptoms  are 
various,  namely:  noises  in  the  ears,  often  followed  by  deaf- 
ness; interstitial  keratitis;  dactylitis  (speciAc  inflammation 
of  all  the  structures  of  a  finger);  synovitis  in  any  joint; 
ossifying  nodes;  developmental  osseous  defects ;  suppurative 
periostitis;  ulcerations;  death  of  bone;  falling  in  of  nose; 
nervous  maladies;  occasionally  sarcocele,  etc. 

Diagnosis. — In  the  diagnosis  of  hereditary  syphilis  the 
condition  of  ihc  teeth  is  of  much  importance :  the  temporary 
teeth  decay  soon,  but  present  no  characteristic  defect.  If  the 
upper  permanent  central  incisors  arc  examined,  other  teeth 
may  show  defects,  but  in  these  alotic  are  defects  almost  sure 
to  ai)|)car.  In  hereditary  syphilis  they  present  an  appearance 
of  marked  devi.ition  from  hcilth.  and  arc  called  "  Hutchin- 
son teeth"  (VI.  I,  Fig.  4).  If  they  are  dwarfed,  too  short 
and  too  narrow,  and  if  they  display  a  single  central  cleft  in 
their  free  edge,  then  the  diagnosis  of  syphilis  is  almost  cer- 
tain. If  the  cleft  is  present  and  the  dwarfing  absent,  or  if 
the  peculiar  form  of  dwarfing  be  pn-scnt  without  any  con- 
spicuous cleft,  the  diagnosis  may  still  be  made  with  much 
confidence.  In  early  infancy  the  diagnosis  is  made  by  the 
snuffles,  bro.ad  noac,  skin-eruptions,  wasted  look,  sores  at 
the  niouth-anglcs.  tendcmc.'is  over  bones,  condylomata,  and 
history  of  the  parents.  The  diagnosis  at  a  later  period  \% 
made  by  the  existence  of  symmetrical  interstitial  keratitis, 
deafness  which  comes  on  witliout  pain  or  running  from  the 
ear,  oitsifying  node.s,  white  radiating  sciirs  about  tlie  niouih- 
angles,  sunken  nose,  natifomi  skull,  deformity  of  long  bones, 
suppuration  of  epiphysct,  and  Hutchinson  teeth.  It  must  be 
remembered  that  a  child  apparently  born  healthy  and  pre* 
Mnting  no  secondary  syii)pIoni.«  may  show  bone  disease, 
'  Iwratitis,  or  syphilitic  deafness  at  puberty, 

TreatmtnS. — In  infants  inunctions  are  to  be  used  until  the 
symptoms  dis3pp«.-ar,  but  mercury  must  not  be  forced  or 
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continued  loo  long  after  the  symptoms  are  gone  There 
must  be  rubbed  into  the  sole  of  each  Rwt  or  the  palm  of 
each  hand  5  grains  of  mercurial  ointment  every  morning 
and  night.  Rrodic  advised  sprcadin[;  thi;  ointment  (in  the 
strength  of  3j  to  the  ounce)  upon  flannel  and  fastening  it 
around  the  child's  belly.  If  the  skin  is  so  lender  that  mer- 
cury' must  be  given  by  the  mouth,  White  and  Ilcam  advise 
that  gr.  jlj  to  gr.  \  of  inercur}'  with  clialk  with  i  grain  of 
sugar  be  taken  three  times  a  day  after  nursing.  If  tertiary 
symptoms  appear,  or  in  any  case  when  the  secondaries  dis- 
ajipcar,  give  gr.  ss  to  gr.  j  or  more  of  iodide  of  poIa.istum 
•eveml  times  a  day  in  syrup.  White  advocates  the  continu- 
ance of  tlic  mixed  treatment  intermittently  until  puberty. 
Local  lesions  require  local  treatment  as  in  the  adult.  A 
^nyphilitic  child  must  be  nursed  by  its  mother,  as  it  will 
^MoiKon  A  healthy  nurse.  If  the  mother  cannot  nurse  the 
^Rhild,  it  mu.st  lie  brought  up  on  the  bottle.  For  the  cachexia 
use  cod-liver  oil,  iodide  of  iron,  arsenic,  and  the  phosphates. 

^XV1.  TUMORS  OR  MORBID  GROWTHS 
Division. — Morbid  growths  are  divided  into  ( l)  ncoplasois  j 
li  (2)  cysts. 
Neoplasms. — A  neoplaiim  is  a  pathological  new  growth 
which  tends  to  persist  indejKndently  of  the  structurcK  in 
which  it  lieM.  and  which  perform*  no  physiological  function. 
A  hypertrophy  is  diflcreiitiated  from  a  tumor  by  the  facbt 
tliat  it  is  a  result  of  increased  physiological  demands  or  of 
local  nutritive  changes  and  that  it  tends  to  subside  after  the 
^withdrawal  of  the  exciting  stimulus.  Further,  a  hypertrophy 
not  destroj-  the  natural  contour  of  a  part,  while  a  tumor 
tRflainmation  has  marked  symptoms:  its  swelling 
not  tend  to  persist,  it  terminates  in  resolution,  organ- 
a,  or  suppuration,  and  the  microscope  diflcrcntiate^  it 
tumor.     Inflammation,  too,  has  an  assignable  exciting 
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cause.    A  new  gron'th  means  a  mass  of  new  tissue :  hence  it 
is  improiKr  to  designate  as  tumors  those  swellings  due  to  J 
extravasation  of  blood  (as  in  hacmatocele)  or  of  urine  (from 
ruptured  urethra),  to  displacement  of  parts  (as  in  hernia,  i 
fliKiling  kidney,  or  dislocation  of  the  liver),  or  to  fluid  dis- 
tention of  a  natiir.ll  cavity  (as  in  hydrocele  or  bursitis), 

ClasBee  of  Tumors. — There  arc  two  classes  of  tumors: 
the  first  cla*s  includes  those  derived  from  or  composed  of 
ordinary  coniieclive  tissue  or  of  higher  structures.     These  : 
all  originate  from  cells  which  are  deve1o{)cd  from  the  oiew-j 
bla^t.     There  are  two  groups  of  connective- tissue  tumors;) 
(fl)  the  t>-pical  benign  or  innocent,  which  find  their  type  in 
tlie  hcaltliy  aduh  human  body ;  and  (**)  the  at>'pical  or  malig- 
nant, which  find  no  counterpart  in  the  hcaltliy  adult  human 
body,  but  rather  in  the  immature  connective  tissues  of  ^e 
cniliryo. 

The  second  cl.is.s  of  tumors  includes  those  which  are, 
derived  from  or  compo.sed  of  epithelium:  {a)  the  typical, 
composed  of  ailult  epithelium;  and  (p)  the  atypical,  com- 
posed of  embryonic  epithelium. 

Mui/er's  Laio. — MiJller'.s  law  is  that  the  constituent  ele- 
ments of  neoplasms  always  have  their  types,  counterparts, , 
or  close  imitations  in  the  tissues  of  a  normal  organism,  either 
emlirj'onic  or  m.iturc. 

Virchmv' s  Laiv. — Virchow'j  law  is  th,it  the  cells  ofatumor, 
spring  from  pre-existing  cells  (hence  there  is  no  special  i 
tumor-cell  or  cancer-cell). 

The  term  "  heterologous  "  is  no  longer  used  to  signify  that  I 
the  cellular  elements  of  a  tumor  have  no  counterpart  in  the 
healthy  organism,  but  ii  employed  to  signify  that  .1  tumor 
deviates  from  the  type  of  tlie  structure  from  which  it  lakes 
its  origin  (as  a  chondroma  arising  from  the  {nrolid  gland). 
Tumor*  when  once  formed  almost  invari;ibly  increase  and 
persist,    though    occasionally  warts,  exostoses,  and    fatty 
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tumors  do  disappear.  Tumors  may  ulcerate,  inflame,  slough, 
be  infiltrated  with  blood,  or  umlei^o  mucoid,  calcareous,  or 
fatty  degeneration. 

Causes. — The  causes  of  tumors  are  not  positively  recog- 
nized, thu.sc  alleged  being  but  theories  varying  in  probability 
and  ingenuity. 

The  tHcluiion  theory  t^  Cohiheim  supposes  that  more 
cmbr>-onic  cells  exist  than  arc  needful  to  construct  the  tetal 
tissues,  that  masses  of  them  remain  in  the  tissues,  and  that 
these  may  be  stimulated  later  into  active  growth.  Tliix 
«mbr)'onic  hj-pothests  seems  to  receive  a  certain  force  from 
the  fact.s  that  cxo.itoses  do  sometimes  develop  from  portions 
of  unos^sified  epiphyseal  cartilage,  and  that  tumors  often  arise 
in  regions  where  there  was  a  suppression  of  a  foetal  part, 
closure  of  a  cleft,  or  an  involution  of  epithelium  (epithelioma 
is  usual  at  mu co-cutaneous  junctures).  This  tlieoiy,  which 
does  not  explain  the  origin  of  most  neoplasms,  cannot  suc- 
cessfully be  maintained  even  as  a  common  predisposing  cause. 

Hireditatwti  is  cxtrcmciy  doubtful.  S.  W.  Gross  found 
hereditary  influence  by  no  means  always  apparent  in  cancer 
of  the  breast.  It  is  affirmed  by  some,  denied  by  others,  and 
doubted  by  a  number.  At  most,  hereditary  influence  can 
only  predispose. 

Injury  and  infiammation  may  undoubtedly  prove  exciting 
causes.  A  blow  is  not  infrequently  followed  bj-  s;ircouia ; 
the  irritation  of  a  hot  pipe-stem  may  excite  cancer  of  the  lip ; 
the  scratching  of  a  jagged  tooth  may  c.iu»e  cancer  of  the 
tongue;  chimney- sweeps'  cancer  arises  from  the  irritation 
of  dirt  in  the  scrotal  creases;  and  warts  often  arise  from 
constant  contact  with  acrid  materials. 

Physi^ogieai  aclhity  favors  llie  development  of  sareoma, 
and  physiohgitat  decline  Hivort  the  development  of  cancer. 

ParasUu  /tijfuenee,— 'This  theory  docs  not  maintain  that 
the  tumor  is  the  parasite,  but  that  it  contains  the  parasite, 
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nc  (acts  render  a  p.ira<iitic  origin  of  malignant  growths  not 
improbable;  as,  for  instance,  the  likeness  of  some  tumors  to 
infective  granuloni.ita,  their  occasional  secondary  development 
in  distant  parts  of  the  body,  the  rescniblancc  of  the  secondary 
to  the  primary  growths,  and  the  tenacity  of  their  persistence. 
It  is  only  just  to  irtate,  however,  th-it  tumors  do  not  scein 
to  be  helcro-inoculable.  A  parasitic  origin  of  cancer  is 
pointed  to  by  its  geographical  distribution,  the  disease  being 
very  common  in  low  and  marshy  districts  (Havilland). 

Actinomycosis,  long  thought  to  be  a  true  tumor,  is  now 
known  to  arise  from  the  niy-fiingus.  There  can  be  no  doubt 
that  chant's  in  the  liver  which  practically  constitute  a  new 
growth  can  arise  from  the  growth  of  a  cell  called  by  Daricr 
the  "psorospcrm."  A  disease  due  to  psorospcrms  is  called 
a  "psorospermosis,"  It  is  affirmed  by  some  that  molluscum 
conlagiosum,  follicular  keratosis,  cancer,  and  Pagct's  disease 
are  due  to  psorospcrms.  Some  claim  to  find  the  parasite  in 
at!  cases  of  cancer,  white  others  can  find  it  in  only  four  or 
five  per  cent,  of  the  cases. 

Heneagc  Gllibes  affirms '  that  dilatttion  of  the  bile-ducts 
of  a  rabbit's  liver  is  caused  by  the  chronic  irritation  arising 
from  multiplication  of  the  coccidium  oviforme  in  them,  and 
not  in  the  columnar  cells  of  the  bile-diicts.  as  has  been  stated ; 
and,  further,  that  the  large  majority  of  glandular  cancers 
show  nothing  that  can  be  considered  parasitic,  the  suspicttius 
appearance*!  noted  in  some  few  cases  being  due  to  cniloge* 
nous  celUformation.  This  coccidium  oviforme  Ls  a  genus  of 
the  sporozoa.  class  protozoa,  the  lowest  division  of  the  animal 
kingdom.     To  this  class  belong  the  moncr:i  .nnd  infusuria. 

Mftligmuit  and  Innocent  or  Beolffn  Tumora. — Malignant 
growths  infiltrate  the  tissues  ;is  they  grow;  benign  tumors 
only  push  the  tissues  away ;  hence  malignant  tumors  are 
not    thoroughly  cncapsuted.    while    innocent    tumors   arc 
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encapsuled.  Malignant  tumors  grow  rapidly;  innocent 
tumors  grow  slowly.  Malignant  tumors  become  adherent 
to  tlic  Akin  and  cause  ulcemtion;  innoc^-nt  tumors  mrcly 
adlicre  and  rarely  cause  ulceration.  Many  malignant  tumors 
give  rise  to  secondary  growllis  in  adjacent  lyin|)liatic  glands 
(cancer,  except  in  the  stomach,  gullet,  and  u]](>er  jaw,  always 
so  tends) ;  sarcoma  docs  not  cause  ihem.  unless  it  be  mcU 
ajiotic  or  unless  it  arises  from  the  testicle  or  tonsil.  Inno- 
cent tumors  never  cause  secondary  lymphatic  involvement, 
although  (he  glands  ai-nr  the  tumor  may  enlarge  from 
accidental  inflammatory  complications.  The  malignant  tu- 
mors, especially  certain  sarcomata  and  soft  cancers,  may  be 
Tollowed  by  secondary  growths  in  distant  parts  and  various 
structures  (bones,  viscera,  brain,  muscles,  etc.);  innocent 
tumors  arc  not  followed  by  these  secondary  reproductions, 
Jrithough  multiple  fatty  tumors  or  multiple  lymphomata  may 
-VXisI.  Malignant  tumors  destroy  the  general  health;  inno- 
cent ttmiors  do  not.  Malignant  tumors  tend  to  recur  after 
removal ;  innocent  tumors  do  not  if  operation  was  thorough. 
OlASsifloatioa.— Tumors  may  be  classified  as  follows: 
I,  Conncclive-liwue  tumors. 

I.  Innocent  tumors,  or  those  composed  of  mature  con- 
B  ncctivc  tissue : 

^1        Li/vmafa,  or  latty  tumors ;  ^bromala,  or  fibrous  tu- 
^B  mors  ;  chondromata,  or  cartilaginous  tumors;  ostto- 

^B  tnata.  or  bony  tumors ;  o<{i»stomala,  or  tooth-tumors; 

^B  myxomatu,  or  mucous  tumoi-s ;  myomaia,  or  muscle- 

^1  tumors ;  Hfuromata.  or  tumors  upon  nerves ;  angei^ 

^P  matu.  or  tumors  formed  of  blood-vessels ;  lymfihan- 

^1  geioitiiito.  or  tumors  formed  of  lymphatic  vessels ; 

^^  and  lymfhotnaia.  or  tumors  of  l>-mphatic  glands. 

^^^B^  Malignant  tumor?,  or  those  composed  of  embryonic 
^^^™       connective- tissue : 
^L       Sarcomata. 
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II.  Epithelial  tumors. 

1.  Innocent  tumors,  or  those  composed  of  mature  epi- 
thelial tissue: 

Adtnomata.  or  tumors  whose  ^pc  is  a  secreting  gland ; 
and  pafnllotiuUa,  oi"  tumors  whose  tj-pc  is  found  in 
the  papilla:  of  skin  and  mucous  membranes. 

2.  Malignant  tumors,  or  those  composed  of  embryonic 
epithelial  tissue: 

Carcinomata,  or  cancers. 

1.  Innooent  Coimectave'tiasue  Tumors. — The  growths 
mimic  or  imitate  aontc  connective  tissue  or  higher  ti-tsue  of 
tile  mature  and  healthy  organism. 

Lipomata  arc  tumors  composed  of  fat  contained  in  the 
cells  of  connective  tissue,  which  cells  are  bound  tc^cther 
by  fibres.  If  the  fibres  arc-  excessively  abundant,  the  growth 
is  spoken  of  as  a  "  fibro-fattj-  tumor."  A  fatty  tumor  has 
a  distinct  capsule,  tightly  adherent  to  surrounding  parts,  but 
loosely  attached  to  the  tumor;  hence  enucleation  is  easy. 
Fibrous  trabecular  run  from  the  capsule  of  a  subcutaneous 
lipoma  to  the  skin ;  hence  movement  of  the  integument  over 
the  tumor  or  of  the  tumor  itself  causes  dimpling  of  the  skin. 
Lipomata  are  most  frequent  in  middle  life,  and  tlicJr  com- 
monest situations  are  in  the  .subcutaneous  tissues  of  the  back 
or  of  the  dorsal  suifaces  of  the  limbs;  they  usually  occur 
singly,  but  may  be  multiple  and  sometimes  symmetrical 
A  lipoma  is  soft,  doughy,  mobile,  lobulatcd.  of  uniform  con* 
sistence,  and  may  give  on  tapping  a  tremor  or  pseudo- 
fluctuation.  The  skin  ovcra  fatty  tumor  sometimes  ulcerates 
from  pressure ;  the  tumor  itself  may  inflame  or  ]iartly  calcilj'. 
When  a  lipoma  has  once  inflamed,  it  becomes  immovable. 
The  commonest  situation  for  lipomata  is  in  the  subcutaneous 
layer  of  bX.    Subcutaneous  lipoma  of  the  palm  of  the  hand 

■  or  sole  of  the  foot  resembles  a  compound  ganglion,  and  it  is 

■  apt  to  be  congenital.     Lipomata  of  the  head  and  (ace  are 
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In  tile  subcutaneous  tissues  of  thu  groins,  neck, 
pubes,  iixillie,  or  scrotum  a  mass  of  fat  may  form,  unlimited 
ixy  &  capsule  and  known  as  n"tliflrusc  lipoma."  A  narvo- 
lipoma  is  a  nanrus  with  much  fibro-ratty  tissue.  Fatly 
tumors  m.iy  ari^  in  the  subserous  tissue,  and  when  arising 
■n  either  the  Immoral  or  inguinal  canals  or  the  linca  alba 
they  resemble  otiiental  hemiac  and  arc  spoken  of  as  "  fat- 
hernia;,"  In  the  rctroijeriioneal  tissues  enormous  fibro<fatty 
tumors  occa-iionally  grow,  and  these  neoplasms  tend  to 
become  sarcomatous.  Lipomata  may  arise  from  beneath 
synovial  membranes  and  will  project  into  the  joints,  being 
still  covered  by  synovial  membrane.  Fatty  tumors  occa- 
sionally arise  in  submucous  tissues,  between  or  in  muscles, 
from  periosteum,  and  from  the  meninges  of  the  spinal  cord 
(Bland  Sutton). 

Treatment. — A  single  subcutaneous  lipoma  is  to  be  re- 
moved. Open  the  capsule,  tear  out  or  dtssccl  out  the  mxss, 
and  always  drain  for  twenty-four  hour*,  or  butyric  fermenta- 
tion will  be  apt  to  occur.  Multiple  .subcutaneou.^  lipomata, 
if  very  nun)erous,  should  not  be  interfered  with  unless 
iroubleKome  because  of  their  size  or  situation,  when  they 
should  be  removed.  Diffuse  lipomata  cannot  be  removed 
entirely,  and  operation  is  useless.  Liquor  pota.s.s.-u  has  been 
recommended  to  limit  growth ;  it  is  to  be  taken  intcrn.illy 
for  a  considerable  time,  but  it  seems  to  be  useless.  Sub- 
peritoneal lipomata  arc  never  diagnosticated  until  the  belly 
has  been  opened  or  the  growth  has  been  removed. 

Fibromata  .ire  tumors  composed  of  wavy  fibrous  bundles. 
A  fibroma  has  no  distinct  capsule,  though  surrounding  tis- 
sues arc  so  compres-scd  as  to  simulitc  a  capsule.  Fibromata 
arc  most  u.iual  in  young  adults,  but  they  tiuy  occur  at  any 
period  of  life,  and  are  hard  .ind  movable.  Pure  fibromata, 
which  are  rare,  are  generally  solitary,  grow  slowly,  arc  of 
uniform  conuslence,  and  have  not  much  circulation.    Soft 
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ribromata  grow  more  rapidly  than  do  tlic  lurd.  may  become 
quite  Urge,  are  apt  to  have  distinct  pedicles,  and  arise  gen- 
erally from  the  scrotum.  Iabi.i,  uterus,  .ind  on  the  inner  sur- 
face of  the  arm  or  the  thiyh,  H;ird  fibroinat.)  grow  slowly; 
they  may  form  ujion  nerves,  they  may  arise  in  the  niammar}- 
gland,  and  thc>'  may  spring  from  vArious  fibrous  meinbrancs. 
from  the  periosteum  of  the  nasal  bones  (fibrous  polypi),  and 
from  the  gums  (fibrous  qiulides).  Fibromata  may  become 
cystic,  calcareous,  osseous,  or  sarcomatous^ 

A  painful  subtutamous  lubt-rtU.  which  is  a  form  of  libroma 
commonest  in  females,  arises  in  the  subcutaneous  cellular 
tissue,  usually  of  the  extremities.  It  is  firm,  very  tender. 
mo\-ablc,  rarely  larger  than  a  pea,  and  the  skin  over  it  seems 
healthy.  Violent  pain  occurs  in  paroxysms  and  radiates 
over  a  considerable  area  of  which  the  tubercle  is  tlie  centre. 
These  paroxysm.s  may  occur  only  once  in  many  da)'?  or 
many  times  in  one  day,  Ncrve-fibrilla  have  never  been 
found  in  these  tubercles. 

Fibrous  epulii  is  a  fibroma  arising  from  tlie  gums  or  peri- 
odontal membrane  (Bland  Sutton)  in  connection  with  a 
carious  tooth  or  retained  snag;  it  is  covered  by  mucous 
membrane,  grows  slowly,  may  attain  a  large  size,  and  some- 
times has  a  $tem,  but  is  more  often  sessile.  It  may  undergo 
myxomatous  change  or  may  become  sarcomatous.  Fibrous 
tumors  may  arise  from  the  ovary,  the  intestine,  and  the  lar- 
ynx. Pure  fibromata  of  the  uterus  are  very  rare,  but  fibro- 
myomata  arc  very  common  (see  Myomala.  p.  204) ;  hence 
the  term  "  uterine  fibroid  "  should  be  .ibandoned. 

Afolluscum  fibrosum  is  an  overgrowth  of  the  fibrous  tissue 
of  botli  skin  and  subcutaneous  structure.  It  may  be  limited 
or  widely  extended;  it  may  apjicar  as  an  infinite  number  of 
nodules  scattered  over  the  entire  body  or  as  hanging  folds 
of  fibrous  tissue  in  certain  areas.  Kthid  is  a  hard  fibrous 
growth  arising  in  scar-tissue ;  it  is  crossed  by  pink,  white. 
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f  discolored  ridges,  and  is  named  Trotn  a  &ncicd  likeness 
to  tlie  crab.  It  is  more  common  m  nct^rocs  than  in  whiles, 
Biul  is  most  frequent  in  the  cicatrices  uf  burns,  though  it  may 
arise  in  the  scar  of  any  injury,  as  the  scar  from  piercing  the 
cars,  and  in  the  scars  of  syphilitic  lesions,  small-pox.  or 
vaccination.  It  is  rare  in  early  childhood  and  in  old  age. 
It  grows  slowly,  lasts  for  many  years,  and  may  cvcntuajly 
UDdcq^o  involution  and  disappear. 

Murphtta,  or  spontaneous  keloid,  is  a  name  used  to  de.iig> 
nate  a  growth  of  this  description  which  docs  not  arise  from 
a  scar;  but  it  seems  certain  that  scar-dssuc  was  present, 
though  possibly  in  small  amount  from  trivial  injury. 

Trfatuieal. — Knucleate  fibromata;  do  not  let  ihcm  remain, 
as  any  fibrous  tumor  might  become  a  sarcoma.  Kpulis  rc4)uire:i 
the  cutting  away  of  the  entire  imi.s.t,  the  removal  of  tlii; 
related  stiag  or  carious  tooth,  ^nd  sometimes  the  biting  away 
■  of  a  portion  of  the  alveolus  with  a  rongeur  forcq)s.  Keloid 
should  nut  be  operated  upon:  it  will  only  return,  and  will 
also  recur  in  the  stltch-holos.  Tru^t  to  time  fur  involution, 
or  use  pressure  with  flexible  collodion,  by  which  method 
Prof.  DaCo-^itA  cured  a  case  following  smalKpox. 

Cbondromata  (enchondromata)  are  tumors  foniied  either 
of  hyaline  cartilage,  of  fibro-cartilagc.  or  of  both.     Chondro- 
mata  are  apt  to  occur  in  the  long  bones,  the  pelvis,  the  rib>car- 
tilagcs.  and  the  bones  of  the  hand.-*  or  fcct.  and  often  spring 
from  unossified  portions  of  epiphyseal  cartilage.     They  may 
be  single  or  multiple,  arc  often  noduUiied,  and  are  most  com- 
monly met  with  in  the  young,     Tlicy  have  distinct  adherent 
capsules ;  they  grow  slowly,  progressively  hollowing  out  the 
■  bones  by  pressure ;  they  cause  no  pain ;  they  impart  a  sen- 
sation of  firmness  to  the  touch,  unless  mucoid  degeneration 
forms  zones  of  softness  or  fluctuation ;   they  arc  inelastic, 
B  smooth  or  nodular,  immovable,  and  often  ossify.    Chondro- 
H  mnta  may  grow  to  an  enormous  size,     A  chondroma  of  the 
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Tr>iix"and  nose.     Loose  or  floutmg 
may  be  brokcn-off  ccchondroses  or 
tilage  which  arc  entirety  loose  or  arvl 
and  which  arise  by  chondnfkation  ofl 
aynovtu)  membrane ;  only  oac  or  va>l 
one  joint  may  be  involved,  or  scverJ 
no  -lyniploms,  but  usually  produce  frol 
pain  and  imiiiobiltly  by  acting  as  a  joij 

TrfiitHienf. — Remove  cliondromata 
if  allowed  to  remain  undisturbed,  111^ 
tllis  hospitiility  by  becoming  sarcomalc 
sulc  and  take  away  the  growth,  using 
if  necessary.  Incomplete  removal  m« 
rcnce.  Amputation  is  very  rarely  dcma 
in  the  joints,  if  productive  of  much  a 
removed,  the  joint  being  opened  with  tl 
care. 

Ofltoomsta. — Bland  Sutton  says  that 
ing  chondromata.     Compact  ostcomata 
in  structure  with  the  compact  tissue  o 
frontal  --iinus,  mastoitl  process,  external 
jnotlier  regions  in_ 
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but  soon  become  lixcJ ;  tticy  liave  a  broad  base,  are  angled, 
nodular,  firm  (but  not  so  hard  iis  are  tlit  compact  ostcomala), 
p.unless  except  by  pressure,  occur  particularly  at  tlic  ends 
of  [ong  bones,  may  grow  to  large  size,  and  arc  comntonuit 
in  youth.  Ostcomata  near  joints  become  overlaid  by  bursz 
wtiich  in  rare  Instances  communicate  with  their  related  joints. 

The  term  exostosis  Iuls  been  used  as  being  synonymous 
with  ostcoRiata,  but  wrongly  so.  as  an  exostosis  is  an  irregu- 
lar, local,  bony  gruwth  which  does  not  lend  to  progress 
beyond  a  certain  point,  and  which  is  hence  not  a  tumor. 
A  true  exostosis  is  seen  in  the  ossifiaition  ofa  tendon-inser- 
tion, in  a  limited  growth  from  tlu-  maxilKiry  bones,  and  in  a 
ktcai  growth  from  the  last  phalanx  uf  the  big  toe,  which 
growth  is  known  as  a  "  sub-ungual  exostosis."  The  bony 
auis.scs  sometimes  found  in  the  brain,  lungs,  testicle,  various 
glands,  iind  tumors  are  not  true  osteomata. 

TrfatmtHt.  — Osteomata  which  arc  non-productive  of  pain 
or  trouble  do  not  demand  removal.  If  they  produce  pain 
by  pressure,  if  they  press  upon  important  structures,  if  they 
produce  annoying  deformities,  or  if  they  grow  rapidly,  then 
remove  them  by  means  of  chisels,  gouges,  or  by  the  surgical 
engine.  Exostosis  of  the  toe  should  always  be  removed,  to 
do  which  the  nail  should  be  split  and  pan  of  it  taken  away, 
and  the  bony  mass  be  gouged  away  or  be  cut  off  with  forcejis. 

»Odontomnta '  are  tumors  composed  of  tooth-tt.tsu^  and 
springing  from  the  germs  of  tcelh  or  from  developing  teeth. 
Bland  Sutton  divitks  them  into  (i)  those  springing  from  the 
follicle;  (2)  those  springing  from  the  pjipilla;  and  (3)  those 
springing  from  the  whole  germ. 
■  lipitheitui  odontomes,  or  multUocular  cystic  tunu>rs,  arise 
from  the  follicle,  occur  oftcncst  in  the  tower  jaw,  dihitc  the 
bone,  have  capsules,  and  are  made  up  of  masses  of  cysls 

I  TUt  Kclaou  !•  a)«iclG«il  (rain  Bland  SuUon'i  tuikiof  chapter  npon  odcntomes 
I  la  hia  rKcnt  wok  <in  Tumgri. 
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which  are  filled  witli  brown  fluid.    These  cysts  arc  met 
with  most  frequently  before  the  age  of  twenty.     l-oUuular 
odonloMis,   or   diutigirous  cysts,  ollencst   spnng    from   ttie 
follicles  of  the  pcrmuiicnt   molars.     In  a  dcntigcrous  cyst  ■ 
tliere  exist.s  an  ex|>andcd  fulLicIc  which  di;stcnd«  the  bone,  tht: 
follicle  being  filled  with  thick  fluid  and  containing  a  portion 
of  a  tooth.    A  fibnuts  cdontome  is  due  to  thickening  of  t)tc  ■ 
tooth-sac.  thus  preventing  eruption  of  the  tooth;   flbrous 
odontomes   arc    usually   multiple,   and    arc    apt    to   occur   _ 
in  rickety  children.     A  £em(»lom<  is  due  to  enlargement,  f 
thickening,  and  ossification  of  the  capsulL'.  the  developing 
tooth  being  encased  in  cement.     A  eompouHii ftillUular  odon- 
toma is  due  to  ossification  of  portions  only  of  an  enlarged 
and   thickened   capsule,   and   the   tumor   contains   biu   of 
cementum,  portions  of  dcntmc,  or  small  misshapen   teeth. 
A  radituUtr  oiioHti/mf  springs  from  tlie  papilla  and  arises  after 
the  crown  of  the  tooth  is  formed  and  white  the  roots  arc 
forming:   hence   it   contains   dentine   and   cement,  but   no 
en;imcl.     Composite  odontomts  are  formed  of  irregular  shape- 
less masses  of  dentine,  cement,  and  enamel.     All  the  above 
forms   occur  in    man.     They   present   themselves   as    hard 
tumors  associated  with  teeth  or  in  an  area  where  teeth  have 
not  erupted.     They  may  di:stend  the  jaw.     Occasionally  an- 
odontome  simulates  necrosis;  it  is  surrounded  by  pus.  and  a 
sinus  forms. 

TreatmfHt. — The  diagnosis  is  scarcely  ever  made  until 
after  incision;  hence,  be  in  no  haste  to  excise  large  por* 
tions  of  bone  for  a  doubtful  growth  ;  incise  first  and  see  if 
it  be  an  odontome,  which  requires  only  the  removal  of  an 
implicated  tooth,  curetting  with  a  sharp  spoon,  and  packing 
with  iodoform  gauite. 

Myxomata  ate  tumors  composed  of  mucous  tissue.  The 
tissue  type  of  these  tumors  is  found  in  the  vitreous  humor 
of  tile  eye  and  in  the  perivascular  tissues  of  the  umbilical 
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cord.  Bowlby  states  that  myxomata  are  in  reality  soft 
Abroniata  whose  )ntcrccllular  substance  has  been  replaced 
by  mucin.  Myxoniata  may  result  from  myxomatous  degen- 
eration of  cartilage,  of  muscle,  or  of  fibrous  tissue.  These 
tumors  arc  soft,  elastic,  usually  j>cdunculatcd,  tremulous,  and 
vibrator)'.  Cutting  imo  them  causes  a  straw-colored  fluid  to 
exude ;  they  grow  -slowly,  have  but  little  circulation,  and  their 
diagnosis  may  be  impossible  before  removal.  Sonic  patholo- 
gists place  myxomata  among  the  malignant  tumors,  but  mo.st 
consider  tliom  as  bcni^^n  tumors,  though  they  tend  strongly 
to  become  sarcomatous  ( my xo sarcomata).  A  sarcoma  may 
undergo  myxomatous  d<^cneration. 

Myxomata  may  arise  from  the  skin;  from  the  mucoui; 
membrane  of  the  nose,  the  frontal  sinus,  the  antrum,  the 
womb,  and  tlic  tymp.-tnnm  (gelatinous  polyps):  from  the 
parotid  and  mammary  glands;  from  the  subcutaneous  tissue, 
the  nerve-sheaths,  the  intennuscular  scpti,  the  rectum,  and 
the  bladder  (ijo1)tw), 

Nasal  pol>'pi  grow  from  the  mucous  membrane  over  the 
turbinated  bones;  they  are  soft  and  jelly-like,  of  a  grayish 
color,  and  have  stems  or  pedicles ;  they  may  be  seen 
through  the  anterior  nares,  may  project  behind  the  veil 
of  the  palate,  and  may  bulge  out  the  pa.ssages  of  the  nose ; 
they  may  be,  and  usually  are,  multiple ;  tlicy  may  lie  present 
in  one  nasal  fossa  or  in  botli ;  and  tliey  occur  most  com- 
monly in  young  adults. 

Hydatid  moles  of  pregnancy  are  due  to  myxomatous 
changes  in  the  chorion. 

Trealment. — In  treating  myxomata.  remove  them  when- 
ever jKissible.  Nasal  |)ol)  ps  may  be  twisted  off"  or  be  re- 
nmvcd  by  the  wire  snare  or  galvano-cautery. 

LTmphomata  are  tumors  composed  of  lymphatic -gland 
structure,  and  are  due  to  multiplication  of  pre-existing 
adenoid  tissue.     Lymphomata  arc  most  frequently  cncoun- 
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tcrcd  in  thf  neck  and  axilla;,  and  one  gland  or  many  may  be 
mvolvc-d ;  tlicy  grow  rapidly  and  attiin  a  large  sia: ;  they 
aru  [lainlcss,  arc  ciicapstdcd,  and  arc  freely  movable  beneath 
tlic  skin;  they  do  not  infiltrate  surrounding  tissues,  and 
present  no  thickening  ft-oin  inflammation;  they  arc  com- 
moncait  between  the  ages  of  twenty  and  thirt>'-fivc.  but 
tiiey  may  occur  in  early  life.  Gross  states  that  the  enlarge- 
ment usually  begins  upon  one  side  of  the  neck,  gland  aflcr 
gland  being  successively  attacked;  in  from  four  to  eighteen 
months  the  glands  of  both  sides  of  the  neck,  the  axillae,  the 
bronchi,  and  the  mesentery  become  involved,  the  patient's  ■ 
heulth  fails,  and  death  soon  ensues.  These  tumors  are  said 
not  to  be  malignant,  but  certain  it  is  that  they  tend  to  recur 
after  removal.  It  is  impossible  to  distinctly  separate  this 
disease  from  lymphadenomn:  they  probably  are  related,  or 
possibly  are  identical.  Sarcoma  of  a  lymph-alic  gland  arises 
later  in  life  than  does  lymphoma;  it  infiltrates  surrounding 
structure,  rendering  the  grnwth  immovable,  and  implicates 
the  related  glands  only,  gluing  them  together;  the  tumor 
is  painful  and  the  skin  ulcerates.  Lymphoma  diflers  from 
tubercular  lymphadenitis  in  many  ways.  It  originates  in  m 
an  apparently  healthy  person,  it  has  no  tendency  to  sup- 
puration, the  growths  do  not  infiltrate,  they  remain  movable, 
and  the  overlying  skin  retains  a  healthy  appearance.  ■ 

Treatment. — If  possible,  entirely  extirpate  a  lymphoma; 
but  if  complete  removal  is  impossible,  perform  no  operation. 
In  inoperable  cases  order  cod-liver  oil  and  nutritiou.t  diet, 
insist  an  open-air  exercise,  employ  inunctions  of  ichthyol, 
give  courses  of  arsenic  in  advancing  doses,  and  from  time  to  _ 
time  administer  iodide  of  potauiium  and  iron  in  some  form.  I 
Fowler's  solution  as  an  injection  into  the  growth  finds  some 
advocates, 

Uyomnta  arc  tumors  composed  of  unstripedniuscle-fibfc 
mixed  oflcn  with  fibrous  tissue  (Iciomyomata).    Tunrars 
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composed  of  striatLHl  mujftlc-fibre  (rhabdomyomau)  arc  vcr)- 
rare  and  are  always  sarcomatous.  LcioniyoiiiaUi  arc  found 
in  the  womb,  in  the  jwoslatt-  ^;land.  in  the  walls  of  llic  gullet, 
vagina.  Ntonuich,  bliulder.  and  bowel,  in  the  broad  lig.inu-ni. 
ovary,  and  round  ligament,  in  the  scrotum,  and  in  the  akin. 
Myonuta  usually  \x^\i\  during  or  after  middle  age;  theyj 
arc  encapsulcd.  they  grow  slowly,  they  arc  firm  and  hard, 
and  they  produce  annoyance  by  thetr  size  and  weight  or 
by  obstructing  a  viscus  or  channel.  A  Iciomyom;i  of  the 
pailcrior  and  middle  of  the  prostate  forms  "a  middle 
lobc." 

Tlic  so-called  "  uterine  Rbroid  "  is  a  myoma  or  fibromyunia. 
Uterine  mynnuta  m-iy  originate  within  the  walls  of  the  womb 
{intramural  myoin:ita).  from  the  mu^ular  structure  of  the 
mucous  lining  (submucous  myomala).  or  from  the  niUKcular 
tissue  of  the  serous  covering  {subserous  myomata).     Intra- 
mural  uterine  myomata  may  be  single  or  be  multiple  ^nd 
may  grow  to  an  enormous  size.     Subnjucous  myuinata  pro- 
ject  into   the   cavit>-  of  Ihc   womb  (fleshy  polyps^     Sub- 
mucous mj'omata  distend  the   uterus  and  are  often  accom- 
p;mied  by  menorrhagia  or  metrorrhagia ;  they  may  project 
tnt4i  the  vagina.     In  some  rare  cases  the  projecting  tumor 
^_  is  dct^ichcd  by  nature  and  the  patient  is  cured ;  in  other  cases 
^Bhe  myoma  becomes  gangrenous.     This  form  of  tumor  may 
^Broducc  inversion  nf  the  fundus  of  the  womb.     Subserous 
^^lerinc  myomata  cause  trouble  only  by  the  inconvenience 
of  weight  or  the  discomfort  of  pressure.     Uterine  myomata 
may  undergo  fatty,  calcareous,  or  myxomatous  change,  and 
l>c  infected  by  septic  organisms  as  a  result  of  the  use 
a   uterine   sound   or   of  infection   of    the   peilicle   after 
ihorcctomy.     Infection  of  a  uterine  mytmia  causes  great 
cmeot.  elevated  temperature,  sweats,  and  exhaustion, 
ne  myomatii.  which  aru  commonest  in  single  women 
>land  Sutton),  arise  most  frequently  between  the  ages  of 
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twenty-five  and  forty-five.  They  may  never  produce  any 
symptoms;  some,  by  enlarging  until  they  nscem)  above 
the  |>clvic  brim,  produce  abdomin:il  distention ;  some  become 
}ummt;d  or  jm))acli:d  in  the  i>elvi.>i,  and  produce  by  pre&ture 
retention  of  urine,  obstruction  to  passage  of  feces,  or  hydro- 1 
nephrosis  Impaction  may  occur  temporarily  at  e;ich  men- 
strual period.  Many  myomata  produce  uterine  hemorrhage; 
some  cause  retroversion  of  the  womb ;  some  protrude  from 
the  cervical  canal;  some  are  so  large  that  they  cause  dis- 
astrous pressure  upon  the  colon  (coiistijiation),  upon  the  I 
iliac  veins  (intense  (cdcma),  or  upon  the  ureters  (hydro- 
nephrosis). Uterine  myomata  usually  shrink  after  the  meno- 
pause. Pregnancy  in  a  myomatous  womb  usually  ends  in 
abortion. 

nie  symptoms  of  myomata  of  the  alimentary  canal  arej 
similar   to   or   identical   with    the   symptoms  of  malignant 
growths.     Myomata  of  the  skin  are  rare  growths;  they  are 
cncip'tuled,  finii  or  clastic,  and  piinless. 

'JWatmtNt. — Culnneou.t  myomata  are  removed  in  the  same 
manner  as  fatty  tumors.  Uterine  myomata  arc  treated  by 
rest,  ergot,  barium  chloride,  and  dilute  sulphuric  acid.  If 
this  treatment  lails  to  arrest  serious  bleeding  due  to  a  fleshy 
polyp,  dilate  the  cervical  canal  and  remove  the  growth.  If 
ttwrc  be  dangerous  bleeding  in  a  woman  who  has  some 
years  to  wait  for  the  menopause  ^md  who  has  not  a  remov- 
able polyp  as  the  cause,  pcrfnrm  oophorectomy  in  order  to 
brinj;  on  an  artificial  menopause.  When  a  myoma  becomes  I 
impacted  at  each  menstrual  period,  remove  the  ovaries  and 
Fallopian  tubes.  1  I>*stcrectomy  is  indicated  for  some  very 
large  tumors,  for  tumors  that  grow  after  the  menopause,  and 
for  infected  myomata.  If  the  abdomen  be  opened  to  perform 
oophorectomy,  and  the  tubes  and  ovaries  are  found  so  im- 
plicated in  the  growth  that  they  cannot  be  removed  com* 
pictcly,  or  the  broad  ligament  is  found  so  drawn  out  that  a 
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safe  pedicle  cannot  be  secured,  perform  a  hysterectomy.'  A 
fcccnt  suggestion  for  the  shrinkage  of  uterine  myomata  is 
ito  ligate  both  the  uterine  and  ovarian  arteries.  If  a  myoma 
of  the  prostate  causes  severe  obstruction,  effect  a  suprapubic 
c>'stotomy  and  remove  the  inajor  portion  of  the  enlarged 
gland. 

M«urom&t«. — A  true  neuroma  springs  from  ncrvc-tisstic 
(brain,  cord,  or  nerve-trunks) ;   it  is  composed  of  medullated 
lor  non- medullated  ner\'c-fibrcs  which  form  a  plexus  or  net* 
l«rork  and  which  arc  not  continuous  with  the  fibrui  of  the 
qivrve^trunk  or   other   area   from  which  the  tumor  grows. 
True  neuromata,  which  arc  rare  growths,  arise  during  mid- 
dle life ;  they  arc  small  in  sixc,  arc  due  to  injury  or  hcred^j 
itaiy  tendency,  and  they  may  be  single  or  multiple.     ThereJ 
Bb  usually  around  the  tumor,  rather  than    in    it,  severs 
Aeuralgic  pain,  which  is  greatly  intensified  by  dampncs.-i,  by 
l>1ows,  or  by  rough  handling.     The  pans  below  a  neuroma 
arc  cold,  swollen,  often  ana-sthctic,  and  frequently  present 
motor  pciraiysis  or  trophic  disorder.     A  false  neuroma  or 
flcurr>-fibronia  is  a  tumor  growing  from  a  ncrve-shcath,  and 

identical  in  structure  with  the  sheath.  False  neuromata 
may  be  single,  but  they  arc  often  multiple ;  they  may  be  as 
small  a.s  peas  or  as  large  as  oranges  ;  thc>'  arc  smooth  and 
mo^-able.  and  may  cause  great  pain  or  may  only  hurt  when 
pressed  or  struck ;  they  may  spring  from  roots,  trunks,  or 
branches,  and  they  may  be  linked  with  the  di'^caic  knowq 
as  "  motluscum  fibrosum."  In  plexiform  neuroma  some 
branches  of  a  nerve  enlarge  and  lengthen  like  an  artery 
in  a  cirsoid  aneurysm :  the  mass  feels  like  beads  or  like 
,a  bag  of  worms ;  it  is  mobile,  and  no  pain  is  felt  on  moving 
it ;  and  it  is  generally  congenifcil.  In  plexiform  neuroma  the 
icr^'c-shcath    undergoes  myxomatous  change.     M.iUgnant 

i  See  Uuxi  SnHoci'*  gkdminble  utidc  un  '  Ulmnc  H^omnU"  in  hU  work  o«i 
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nciiroina  means  primary  Harcoma  of  a  nervc-shcath,  though 
any  neuroma  may  become  sarcomatous. 

Traumatic  neuromata  arc  occasionally  well  exhibited  after 
nt-rvc- sect  ion  or  amputation.  On  ncrvc-scction  the  distal 
end  shrinks  aiid  atroplucs,  the  proximal  end  enlarges  and 
becomes  bulbous.  These  traumatic  neuromata  are  composed 
of  fibrous  tissue  which  contains  nerve-fibres ;  they  are  ti»ually. 
but  not  always,  p.iinful  on  pressure  or  during  dampness,  and 
they  are  commonest  in  stumps  which  did  not  heal  by  first 
intention.  Painful  subcutaneous  tubercle  is  considered  under 
the  head  of  Fibromata. 

Tr(atm(nL — A  false  neuroma  is  to  be  removed,  if  possible, 
without  deslroyinK  the  nerve-trunk.  If.  in  removing  a  neur- 
oma, it  is  necessary  to  cxscct  a  portion  of  a  nerve-trunk, 
always  endeavor  to  suture  the  ends  so  as  to  facilitate  resto- 
ration of  function.  For  multiple  ncurom:it.i — .it  Icaat  -ihould 
the  number  be  large  or  should  molluscum  fibrosum  exist — 
surgery  can  do  nothing,  Plexiforni  neuromata  may  often  be 
removed,  but  amputation  may  be  required.  P.iinful  iieuro> 
mat;i  in  sttimp.s  should  be  cxci.sed. 

Anseiomata. — These  vascular  or  erectile  tumors  are 
growth.*  composed  of  blood-vessels. 

Simpff  or  eapilUxry  angchmata,  or  "mother's  marks," 
which  affect  the  skin  or  siibcutantou.s  tissue,  are  composed 
of  enlarged  and  twisted  capillaries  and  of  anastomosing  ■ 
vessels  surrounded  by  &l.  These  growths  are  congenital  or 
appear  in  the  first  few  weeks  of  life;  they  arc  of  a  bright-pink 
color  if  composed  chiefly  of  arterioles,  and  are  bluish  if  com- 
posed mainly  of  venules;  ihey  are  but  little  elevated;  they  can 
be  almost  completely  emptied  by  pressure;  they  occasion- 
ally pass  away  spontaneously,  but  usually  grow  constantly 
and  may  become  cavernous ;  tliej*  may  ulcerate  and  occasion 
violent  or  fatal  hemorrhage.  One  or  several  large  vessels 
join  a  narvus  to  adjacent  blood-vessels.     Port-wine  or  claret 
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are  pink  or  blue  discoloration^  due  to  .superficial  nxvi 
nc   skin ;   they  niay   be  .small  in  cxicnl  or  they  may 
ivoK-e  .1  very  large  area,  and  arc  not  elevated.     Teleangei- 
cctasis  is  a  form  or  na;vu<)  involving  the  skin  and  subcu* 
taneous  tissue  in  which  many  artenole-s  juid  venulest  exist. 
Simple  angctomabi  are  coniuion  on  the  forehead,  the  scdlp, 
lie  Cice,  the  neck,  the  back,  and  the  extremities.    They  may 
tr  on  the  labi.-c,  the  tongue,  or  the  lips. 
Ctn'crNous  angetomala  resemble  in  structure  the  corpora 
cavemo^i  of  the  penis;   tlicrc  arc  larRe  spaces  with  thin 
.walls  carrying  blood,  and  there  maybe  distinct  vessels  as 
cll.     Arteries  send  blood  into  the  spaces,  and  veins  receive 
it  from  the  spaces.     These  chiuincls  ami  sinuses  are  enor- 
mously distended  capillaries.    Cavernous  angeiomata  arise  in 
ithe  skin  and  subcutaneous  tissues ;  they  are  usually  congeni- 
tal, but  may  develop  from  simple  angeiomata.     These  cav- 
ernous angeiomata  arc  purple  or  blue  in  color,  are  distinctly 
elevated,  and  are  apt  to  pulsate ;  they  may  be  emptied  by 
pressure,  and  often   look   like   cysts   with  very  thin   walls. 
Cavernous  angciomaLi  may  arise  in  the  breast,  the  tongue, 
or  the  muscles.     If  an  angeioma  contains  an  excess  of  fat, 
lie  growth  la  called  a  "  nxvoid  lipoma." 
Pitxiform  atigtu'inalti  arc  known  as  "  cirsoid  aneurysms 
lor  aneurysms  by  anastomosis  (.sec  p.  231). 

Treatment. — Small   port-wine   stains  can  be  removed  by 

felcctrolysis,   but   extensive   stains   are   ineflaccible.     Small 

cvi  may  be  Itg.-itetl  under  hare4ip  pins ;  larger  n;evi  may  be 

itgulatcd  wilh  the  Erich*en  suture  or  may  be  completely 

i(ciscd,     Fxcinion  is  the  best  plan  for  the  cure  of  the  cav- 

'ernous   variety  of  angeiomata.     Do  not  use  astringent  in- 

jecti<inii. 

Lymphnn^lomiktaare  tumors  composed  of  dilated  lymph- 

vewvls.  and  are  usually,  though  not  invariably,  congenital. 

:vu8  is  a  colorless  or  faintly  pink  elevation ; 


i 


lyntpIiAti 


u 


A  MANUAL  OF  St/XGEJtY. 


if  it  is  punctured  with  a  nvcdlc,  lympli  flows  from  the  punc- 
ture. One  or  several  nsai  may  be  present  in  the  same 
individual.  Local  lymphangcioma  of  the  tongue  is  nuni- 
fciitcd  by  a  cluster  of  papillary  projections  containing  lympb. 
Macrtjglossia  is  a  congenital  enlai^emcnt  of  the  anlcrior 
portion  of  tlie  tongue,  which  enlargement  grows  more  and 
more  marked  until  finally  the  tongue  is  forced  far  out  of  the 
mouth.  This  condition  <^  tongue-cnlar^ement  is  due  to 
lymphangeioma  of  the  mucous  meinbrjmc.  Just  as  ibcrc 
occur  cavernous  angciomata  among  blood-vessel  tumors, 
there  occur  cavernous  lympliangciomata  among  lymph> 
vessel  tuntors,  and  tlie  spaces  are  filled  with  lymph  instead 
of  with  blood.  « 

Trtatment. — Lymphatic  nan-us  requires  excision.  In  ma- 
croglossia  remove  the  bulk  of  the  mass  by  a  V-shaped  cut 
and  >Ci  stitch  ihe  mucous  membrane  as  to  close  the  stump. 

Malignant  CotmeotiTe-tifieue  Tumore,  or  Saroomata. — 
The  s:iri-(>i)i,ita  are  coinpo.'<ed  of  embryonic  tissue  They 
develop  from  connective  tissue,  have  no  definite  struma, 
and  contain  no  lymphatics.  The  rapidly-growing  forms  are 
very  vascular,  the  blood  flowing  in  vesselt  who^e  walls  are 
very  thin  or  running  in  canals  whose  boundaries  arc  sarcom- 
atous cells.  These  tumors  may  pulsate  and  have  a  bruit, 
and  hemorrhages  often  take  place  in  their  substance.  Slow- 
growing  sarcomata  have  but  few  vessels.  Sarcoma  dissem- 
inates by  means  of  the  blood  and  the  vessel-walls,  [wrticles 
of  .^a^C0II1U  being  carried  b}'  the  venous  blood  to  the  heart  and 
from  thiii  organ  to  the  lungs,  where  they  lodge  and  form 
secondary  gruwtlis.  liinbolt  from  this  secondary  focus  are 
sent  out  by  the  arterial  blood  to  various  portions  of  the 
body,  as  the  b^e^,  kidneys,  brain,  liver,  etc.  Tliis  process 
is  known  as  "  metastasis."  Sarcoma  follows  the  vein-walls 
for  considerable  distances  and  builds  elongated  masses  inside 
the  veins.     Sarcoma  tends  strongly  to  infiltrate  adjacent 
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The  tumor  tn^y  possess  a  capsule  when  it  is  in  an 
ly  stage,  but  soon  loses  this  except  in  very  &]ow-growing 

mixed  forms  growing  by  central  proliferation.    Sarcotii.ita 

ly  arise  at  any  age  from  birth  to  cxtfcmc  senility,  but  they 
arc  commonest  during  youth  and  c;irly  middle  age.  Tliey 
not  hereditary,  and  often  follow  contusion.     They  may 

isc  from  malignant  change  in  an  innocent  connective-tissue 
growth  (chondrosarcoma,  fibrosarcoma,  etc.),  A  sarcoma 
docs  not  tend  to  aflect  lymphatic  glands  except  by  the 
accident  of  its  position,  and  if  it  docs  implicate  them,  the 
sarcomatous  elements  arc  carried  rather  by  the  vein-walls 
and  blood  than  by  the  lymph  (melanotic  aarcoma  implicates 
adjucent  glands,  and  so  docs  sarcoma  of  the  tonsil  or  of  the 
testicle).  The  skin  over  the  tumor  may  give  way.  a  bleeding 
fungus-mans  protruding  (fungus  hematoides),  and  suppura- 
tion may  cause  septic  enlargement  of  adjacent  glands. 
After  removal  of  a  sarcoma  the  growth  tends  to  recur,  and 
recurrent  tumor  may  be  cither  more  or  less  malignant 
iw   predecessor,  the  degree  of  malignancy  being   in 

rcct  ratio  to  the  number  and  sniallncss  of  the  cells.  A 
sarcoma  is  malignant  by  local  tissue-infection  and  by  dis- 
semination. Sarcomata  rarely  cause  pain  when  they  are  not 
ulcer.itcd.  Sarcom.ita  arc  commonest  in  the  skin  and  con- 
nective tissue  of  the  exlremities.  but  the>'  arise  also  from 
bone,  neuroglia,  periosteum,  in  the  lymphatic  glands,  the 
-xsX,  the  testicle,  the  eye,  the  parotid,  and  m  other  parts^ 

emorrhagcs  into  a  sarcoma  often  occur,  with  the  result 
of  suddenly  increasing  its  sixe  and  forming  blood-cysts. 
Sarcomata  are  subtcct  to  partial  (atty  dcRcneralion.  to 
myxom.itous  changes  which  produce  cavities  filled  with 
fluid,  to  ^deification,  and  occasionally  to  necrosis  of  large 

.IS.HCS. 

Species  of  Sanomaia. — The  following  species  of  sarcomata 
are  recognized : 
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fibroid)  may  repeatetlly  recur,  and  yet  tlic  patient  may  be 
cured  at  I»st  by  a  sixth,  an  eighth,  or  a  tenth  opcnition.  In 
sarcomata  of  the  long  bones  amputation  should,  as  a  rule,  be 
performed,  though  in  some  cases  of  giant>ce)Ied  sarcomata 
excision  can  be  employed,  tn  sarcomata  of  the  jaw-bones, 
excision;  of  the  eye.  enucleation  ;  and  of  the  testicle.  castra< 
Hon,  are  demanded.  Sarcoma  of  the  ovary  in  adults  demands 
ovariotomy,  but  in  children  the  operation  is  useless.  Sar- 
coma of  the  kidnc\-  in  adults  calls  for  nephrectomy,  but  in 
children  the  operation  is  of  no  avail.  In  melanotic  sarcoma 
remove  the  growth  and  adjacent  lymph-Klaiid.";.  or  in  some 
cases  amputate.  Removal  of  a  .larcoma  \v!ien  there  is  no 
hope  of  a  cure  Uaoflcn  justifiable  to  prolong  life,  to  relieve 
the  (laticnt  of  a  foul,  offensive,  bleeding  m.ins,  ami  to  pennit 
of  an  ea.'iier  road  to  death  by  means  of  metiLsta^is  to  an 
internal  organ,  Wright  advocate.-;  internal  treatment  for  sar- 
coma and  for  cancer.  He  a<lvises  that  bromide  of  arsenic 
be  given  for  a  long  period  of  time,  the  dose  bein^  gr.  ^  to 
gr.  -[iji  after  each  meal.  Before  meals  gr.  x  of  carbonate  of 
Jimc  are  advised.  This  treatntenl.  Wright  holds,  should  be 
used  before,  and  for  many  months  af^cr,  operation,  as  an  aid 
to  sui^cry.     In  inoperable  cases  it  may  be  tried.' 

It  has  been  observed  that  an  attack  of  erysipelas  occasion- 
ally  grciitly  benefits  a  sarcoma,  causing  large  masses  of  the 
gronlh  to  soften  or  to  .slough  and  expose  a  granulating  hut- 
btx,  ll  has  been  suggested  that  in  inoperable  cases  of 
sarcoma  thtii  condition  might  be  established  artificially.  A 
bouillon  culture  is  made  of  the  streptococci;  thi^  culture 
is  filtered  through  porcelain  and  is  injected  once  a  day  into 
and  about  the  sarcoma.  The  lirst  do«r  is  inx.  and  it  ts 
increased ;  it  should  cause  a  febrile  reaction,  and  sometimes 
establishes  softening  or  suppuration.  The  exact  status  of 
this  plan  is  not  dctermiQed ;   it  has  improved  or  possibly 

'  Ammli  ef  Smrgtty,  A)«il,  I893. 
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cured  some  cases,  but  is  not  free  from  dinger.'  The  injec- 
tion of  aniline  products  into  the  sarcoma,  which  has  received 
A  qunlifted  commendation  from  some  observers,  has  been 
abandoned  by  Profs   Keen  and  Wliitc  after  careful  trial. 

Innocent  Epitholial  Tumors. — These  growths  imitate  an 
epithelial  tissue  of  the  mature  and  healthy  organi<im. 

PapiUomata,  or  Warts. — These  groullis  are  formal  upon 
the  type  of  cutaneous  and  mucous  p,ipilla;.  A  papilloma 
consists  of  a  librous  stroma  which  contains  hlood-veitselx 
and  lymphatics  and  which  ix  covered  by  epithelium  of  the 
variety  appertaining  to  the  diseased  part.  Warts  grow  from 
the  skin  and  from  mucous  membranes;  they  mny  be  single 
or  multiple;  they  may  be  painless  or  may  be  ulcerated  and 
bleeding;  great  masses  may  gather  around  the  anus,  the 
vagina,  or  the  penis  during  the  existence  of  a  filthy  dis- 
charge, and  crops  appear  on  the  hands  of  those  who  work 
in  ifriLint  material  (as  petroleum).  A  large  crop  of  warts 
may  disappear  in  a  single  night ;  hence  ihe  popular  belief  in 
the  efficacy  of  charms.  A  single  wart  may  reach  a  large 
size  and  become  pigmented.  The  squamous  epithelium 
covering  a  skin-wart  may  become  homy  (a  wart- horn). 
Other  cutaneous  horns  arise  from  the  nails,  from  the  scars 
of  bums,  or  from  ruptured  sebaceous  cysU. 

Villous  pai»llomaU  grow  chiefly  from  (he  bladder;  they 
form  tufts  like  the  villous  processes  of  the  chorion ;  they  may 
be  single  or  multiple,  and  maybe  sessile  or  pedunculated; 
Ihcy  arc  very  vascular,  and  are  apt  to  bleed  freely.  Papillo- 
mat)  may  arise  in  cysts  of  the  jxiroophoron,  in  cysts  of  the 
mammary  gland,  and  from  the  choroid  plexuses  of  the 
ventricles  of  the  brain.  A  villous  papilloma  of  the  choroid 
plexus  early  calcifies  and  becomes  converted  into  a  psam- 
moma  Psammomatn  of  the  spinal  membranes  may  arise. 
Anj-  papilloma  may  become  a  cancer. 

•S«  G>by,  b  Anfrita-  JiHT».il  tf  .Vnfitat  Siiimtt  far  M»y.  t8»}. 


'..iLilL-ry.  Ordinary  warls  may  usul 
short  time  by  daily  applications  of  | 
Keeping  a  wart  constantly  moist  wil 
cause  it  to  drop  ofT  WarLt,  aiid  eve 
may  be  removed  by  painting  once  a] 
pure  carbolic  acid  and  covering  wi| 
boracic  acid.  A  convenient  plan  is 
with  a  solution  containing  i  part  of 
30  parts  of  collodion  (hydrari;,  clilor. 
3vij  el  ss).  Lai^c  warts  should  be  fr 
papillomata  of  the  bladder  demand  t 
suprapubic  c)'3totomy  in  order  to  remi 
mata  cannot  be  diagnosticated  until  iht 
Adenomata. — TItCM  glandular  tuni 
tissue  identical  with  that  of  normal  g 
contain  acini  and  ducts  like  racemose 
tubular  gUind^.  They  grow  from  stxre 
not  produce  the  secretion  of  the  glai 
spring,  or,  if  ihey  do  secrete,  the  fluid 
discharged  by  the  gland-duct.  Aden 
mammary  gland,  the  parotid,  the. 
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the  ihyroidj,  the  fluid  which  disEcnds  the  ducU  being  due  to 
mucoid  hqucfaction  of  the  proliferating  epithelium. 

In  the  breast  a  libro-adenonia  has  ,1  distinct  cap<tule:  it  is 
lAstic  And  movable,  is  Uatuilly  ^ upc/hcial,  and  one  occiuon- 
iJly  exists  in  each  gland.  Tliey  are  most  conmion  before 
the  aye  of  thirty,  and  are  often  painful.  c.4i>ccially  during  men- 
struation. Cystic  adenomata  of  the  bixrast  attain  a  large  size ; 
they  are  encapsulcd  and  grow  slowly,  arc  most  common 
after  the  thirtieth  year,  and  arc  rarely  painful.  Moth  libro- 
adcnonia  and  cystic  adenoma  may  arise  in  the  male  breast 
Young  unmarrkd  women  not  unusually  develop  in  the 
breast  small,  very  tender,  and  painful  bodies,  most  usually 
around  the  edge  of  the  areola,  which  bodies  increase  in  size 
and  become  more  tender  during  menstruation,  and  which  arc 
only  cysts  of  the  mammary  tissue. 

Adenonuta  of  the  ihyniid  glaiid  begin  before  the  fiftccntti 
year  (Gross).  Adenmnitta  may  arise  in  the  piostate  if  that 
gland  be  already  the  seat  of  .senile  hypertrophy.  Adenoma 
of  mucous  glands  may  arise  in  the  young  or  the  middle* 
aged, 

Trtatm€Ht. — Adenomata  require  extirpation.  By  confus- 
bg  adenomata  of  the  mammary  gland  with  ^rnall  cysts  of 

t  structure  an  erroneous  belief  has  arisen  that  the  former, 

well  9fi  the  latter,  may  sometimes  be  cured  by  the  local 
of  iodine,  mercury,  and  ichthyol  aad  the  internal  use  of 

ide  of  pota.ssium.  Tlie  treatment  is  excision.  It  would 
as  easy  to  dissolve  off  a  rooster's  comb  by  iodide  of 

U-isiiim  as  by  it  to  ab^rb  an  adenoma. 

Moliffn&nt  Epithelial  Tumore,  Carcinomata,  or  OaaoerB. 
— Cancers  arc  tumors  growing  from  epithelial  surfaces,  and 
arc  composed  of  epithelial  cells  which  are  clustered  in  spaces, 

.t,s.  or  alveoli  of  fibrous  tissue.     The  cells  of  a  cluster  arc 

>t  seiKiratcd  by  any  stroma,  and  the  walls  of  tlie  alveoli 
rry  blood-vessels  and  lymphatics.     Cancers  are  always 
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derived  from  epithelium  (of  glands,  of  skin,  of  mucous  mem- 
brane, etc.),  and  if  found  in  a  non-cpithclial  tissue  must  be 
secondary.  They  have  no  aiiwulca.  rapidly  infiltrate  sur- 
rounding tissues,  are  (irmly  anchoi-cd  and  immovable.  In  the 
beginning  a  cancer  is  a  local  lesion,  but  it  .soon  attacks  related 
lymph-glands  and  by  means  of  the  lymph  is  diNKcminuted 
throughout  the  system,  secondary  growth?  arising  which  are 
identical  with  the  parent  growth,  Cancer  is  rare  before  the 
age  of  forty,  and  never  occurs  before  puberty ;  seems  occa- 
sionally to  be  hereditary ;  is  sometimes  linked  with  continued 
irritation  as  a  cause  (cancer  of  the  penis  m  phimosis ;  cancer 
of  the  lip  from  Uie  hot  stem  of  a  clay  pipe;  chimney- 
sweeps' cancer  from  soot  in  the  scrotal  folds) ;  is  often  the 
seat  of  pricking  pain;  tends  strongly  to  recur  after  removal ; 
is  prone  to  ulcerate. causing  pain. hemorrhage, and  cachexia; 
makes  rapid  progress,  and  is  often  fatal  in  from  one  to  two 
and  a  half  years.  It  is  more  common  in  women  than  in 
men,  and  rarely  exists  with  tubercle.  After  a  cancer  has 
existed  for  a  dme  in  an  important  structure,  or  after  a  super- 
ficial cancer  has  ulcerated  and  become  hemorrhagic,  there  is 
noted  in  the  individual  evidences  of  illncM  and  exhaustion. 
We  speak  of  this  condition  as  the  "  cancerous  cachexia,"  and 
in  it  the  muscles  arc  wasted,  the  body-weight  is  const.^ntly 
diminishing,  the  complexion  is  sallow,  the  face  ii  sunken, 
pearly  white  conjunctivae  contra.tt  strongly  with  the  yellow 
skin,  the  put^«e  is  weak  and  nipid,  and  night-sweats  add  lo 
the  e.\hau>tion,  The  above  condition  is  due  to  pain,  loss 
of  sleep,  bleeding,  deprivation  of  exercise,  mal-a.ssiniil.itkMi 
of  food,  and  anxiety.  Cancer  may  kill  by  obstructing  a 
canal,  by  destroying  the  functions  of  a  viscus  or  organ,  by 
hemorrhage,  by  anarmia,  by  sepsis,  or  by  cxhaiu^tion. 

Ciassijuation  of  Careitiomata. — Carcinomala  are  cla-tsified 
as  follows:  t.  Squamous-ccllcd  cancer,  or  e|>ithelioma; 
3.  Rodent  ulcer,  or  Jacob's  ulcer;  5.  Spheroidal-celled  cancer 
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(a,  «cirrhu» ;  b,  encephaloid ;  r,  colloid) ;  and  4.  CyliodrtcaJ- 
ceiled  cancer. 

EpltbellomAta. — An  (.-pillielioma  msy  nri^c  wherever  there ' 
M,  pavement  epithelium,  -mk^  it  i»  especially  apt  to  appear  at 
the  junctions  of  slcin  and  mucous  Rtembranc  (as  the  lips)  or 
the  point  of  juxtaposition  of  different  kinds  of  epilhehum, 
In  epithelioma  there  is  an  ingrowth  of  sur&cc  epithelium 
into  the  sub-epithelial  connective  tissue,  colonics  of  cells 
.growing  inward  and  forming  epithelial  aerts.  It  may  arise 
,«'itliout  discoverable  cause,  it  may  follow  prolonged  irrita- 
ion.  or  it  may  arise  in  a  wart  or  fi^uure.  In  the  nipple  it 
i*  often  preceded  by  a  persistent  eczema,  due  probably  to 
ro^KmiK  and  known  as  Pagft's  fitsfasc.  Epithelioma 
nerally  begins  as  a  warty  protuberance  which  soon  ulcer- 
Thc  malignant  ulcer  has  a  hard,  irregular  base,  uneven 
:.  a  foul,  fungus-like  bottom,  and  it  gives  off  a  saninus 
horous  discharge.  This  ulcer  is  the  scat  of  sh.-irp  prick- 
ing pain,  sometimes  blecd.s.  and  extends  over  a  considerable 
area,  embracing  and  destroying  all  stniclun-s,  Epithehoma 
affects  lymphatic  glands,  usually  early,  but  its  action  may  be 
lelayed  for  eight  or  ten  months.  The«e  glands  break  down 
in  ulceration,  making  frightful  gaps  and  often  causing  fatal 
hemorrhage.  Dissemtnaliun  is  not  nearly  so  common  as  ia 
other  forms  of  cancer,  but  it  does  sometimes  occur. 

A  rodent  or  Jatob's  ulcer  is  scarcely  ever  met  with  except 
upon  the  face,  it  being  especially  common  upon  the  nose  and 
forehead.  It  begins  after  the  age  of  forty  as  a  little  warty 
prominence  which  ulcerates  in  the  centre,  the  ulceration  pro- 
gressing at  a  rate  equal  to  the  new  growth,  and  sometimes 
healing  temporarily  at  one  spot  while  it  extends  at  another, 
lacob*.^  ulcer  grows  slowly,  may  last  for  years,  docs  not 
involve  the  l>Tnphatics,  produces  no  constitutional  cichcxi.!, 
and  is  rarely  fatal.  It  is  an  ulcer  with  irregular  edges  and  a 
Sfflootl)  base  of  a  grayish  color,  its  discharge  being  thin  and 
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acrid,  and  is  considered  to  be  a  malignant  epithclia]  f^owth 
which  springs  from  a  sweat-gland,  a  sebaceous  gland,  or  a 
hair-follicle.  The  base  of  the  ulcer  is  hard,  which  differen- 
tiates it  from  lupus  (Heiini)  From  Iui)us  the  bacilli  of 
tubercle  may  be  cultivated. 

Spheroidal-celled  Carcinomata. — (i/)  Scirrhous  eaneer  is 
a  white  atiil  iihroii^  miiss  which  has  no  cap^tulc,  which  itiAI- 
tratcs  tissues,  and  which  draws  in  toward  it,  by  the  contrac- 
tion of  its  outlying  processes,  adjacent  soft  parts,  thus 
producing  dimpling,  or,  as  in  the  breast,  retraction  of  the 
nipple.  It  is  composed  of  spheroidal  cells  in  alveoli  formed 
of  connective-tissue  bands.  The  commonest  seat  of  scirrhus 
is  the  female  breast.  It  occurs  also  in  the  skin,  vagina, 
rectum,  prostate,  uterus,  stomach.  ,ind  teaoptiagus.  It  is 
most  frequent  in  women  after  forty.  It  begins  as  a  hard 
lump  which  is  at  first  painless,  but  soon  becomes  the  seat 
of  an  acute  locaItxe<l  pricking  pain.  This  lump  grows  and 
becomes  irrcrgular  and  adherent,  causing  puckering  of  the 
soft  part.<i.  After  the  skin  or  mucous  membrane  above  it 
has  become  infiltrated  ulceration  takes  place  and  a  fungous 
mass  protrudes  to  bleed  and  to  suppurate.  The  adjacent 
lymphatics  soon  become  involved,  and  the  constitutional 
involvement  is  rapid  and  certain. 

(i)  Ettetphaimd  earner  is  a  soft  gray  or  brain-like  mass. 
It  is  a  rare  growth,  it  h.is  no  capsule,  and  it  may  appear 
in  the  kidney,  liver,  ovary,  testicle,  mammar)-  gland,  stom- 
ach, bladder,  and  antrum.  An  enccphaloid  often  contains 
civities  filled  with  blood,  and  this  v:mety  ts  known  as  a 
"  hematoid  "  or  .i "  telangiectatic  "  carcinoma.  These  growths 
arc  soft  and  semi-fluclualing,  they  infiltrate  rapidly  and  soon 
fungate,  and  they  terminate  life  in  from  a  year  to  a  year  and 
a  half.  If  the  cells  of  enccphaloid  Ijecome  fille<l  with  mel- 
anin, we  have  the  condition  known  at  "melanosis"  or 
"  melanotic  cancer," 
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(e)  Colieid  earner  arises  from  cither  a  itcirrhus  or  an  en- 
cepltaloid  cancer  when  the  celltt  or  stroma  undergo  cotloid 
dcfjcnc  ration.    On  section  we  sec  in  the  centre;  of  the  growth 

I  a  scries  of  cavities  filk-d  with  a  material  rrsctubling  hon«y 
or  icily ;  the  periphery*  oftco  shows  an  ordinary  scirrhus  or 
cncephaloid  cancer.  Colloid  d<rgcncration  is  most  pr<jnc  to 
attack  cancers  of  the  stomach,  mammar>-  gland,  and  intes- 
tine. 

■  Oytindrical -celled  carcinomata  which  occur  in  the  rcc- 
"  turn  are  known  as  "adenoid"  or  "glandular" cancers.    They 

may  occur  in  this  region  at  a  much  earlier  age  than  do  can- 
cers eUewhcre,  being  not  uncommon  between  the  ages  of 
twcnt>'-cight  and  forty.  At  first  covered  by  mucous  mem- 
brane, they  soon  ulcerate  and  involve  the  submucous  and 
muscular  coats  in  the  growth.  They  grow  rather  slowly, 
and  take  usually  from  four  to  six  years  to  kill.  They  usu- 
ally, but  not  always,  cau^c  lymphatic  involvement  and  con- 
stitutional infection.  They  arc  composed  of  a  stroma  of 
fibres  between  which  lie  tubular  glands  lined  with  columnar 

»  epithelium  and  masses  of  epithelial  cells. 
Trfaiment. — Carcinomata  demand  early  and  free  excision 
with  removal  of  implicated  gLimLs.     A  certain   proportion 

»can  be  cured.  Recurrent  growth-s  may  be  removed  as  a 
pidliativc  measure,  to  lessen  pain  and  to  reheve  the  patient 
from  ulceration  and  hemorrhage.  If  a  growth  does  not 
recur  within  five  years  after  removal,  a  cure  has  probably 
been  attained.  A  rodent  ulcer  should  be  excised  or  else  be 
curetted  and  cauterized  with  the  hot  iron  or  the  Pacquelin 
H  cautcr>'.     In  cancer  of  the  lip,  remove  a  V-shapcd  piece ;  in 

■  cancer  of  llie  longiie,  excise  this  organ:  in  cancer  of  the 
I  breast,  remove  the  breast  and  pectoral  fascia  and  take  away 
H  the  fat  and  glands  of  the  axilla;  in  cancer  of  the  netum,  if 
B  near  the  sur&ce,  excise  the  rectum  from  below ;  if  abuvt-  five 

inches  from  tlie  anus,  do  the  sacral  resection  of  Kraskc ;  in 
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cancer  of  the  eesofhagus.  perform  gastrostomy ;  in  cancer  of 
tlie  pylorus,  perrutm  pylorectomy  or  gastro-enterostoniy ;  in 
cancer  of  the  bowel,  do  resection  with  anasionioMS,  sick-track 
the  diseased  area  by  an  anastomosis,  or  make  an  artificial 
anus ;  in  cancer  of  the  pfms,  amputate. 

Cysts. — A  cyst  is  a  sac  containing  a  fluid  or  a  semi-fluid. 

DivUioH  ef  Cysts.— QysVs  arc  divided  into  {i)  Rcttnh0H-<ysts, 
which  arc  due  to  blocking  up  of  the  excretory  ducts  of 
glands  and  accumulation  of  the  glandular  sccretioiu.  These 
comprise  i«ebaceous  cysts  or  wens,  serous  c>-sts,  mucous 
cysts,  salivary  c>'sls.  milk-cysts,  oil-cyst«.  and  seminal  cysts. 
{3)  Exhiiatiott-cysls,  which  are  due  to  accumulations  in 
closed  cavities.  These  comprise  synovial  cysts  (t;anglions 
and  buis^e)  and  dcntigcrous  cysts.  (3)  Dfrmaid  cysls,  which 
are  congenital  and  arise  from  ins'crsioD  of  the  cutis  and  im- 
perfectly clo-icd  foetal  clefts.  (4)  Cystomas,  which  arc  cysls 
of  new  formation  tlue  to  cystic  degeneration  of  connective 
tissue.  These  cysts  are  found  in  the  neck  (hygrofna).  in  the 
arm-pit,  and  in  the  perineum.  An  example  of  a  cystoma  is 
found  in  the  bursa  which  will  develop  from  pressure,  (s)  Ex- 
trai<asathn-cysts,  that  form  around  blood-extravasations.  (6) 
Hydatid  cysts,  or  c>'sts  due  to  the  cchinococcus  or  tapeworm 
of  the  dog.  A  moihcr-cysl  is  formed,  which  becomes  filled 
with  daughter-cysts  floating  in  a  saline  liquor  containing 
booklets. 

SebAOMua  oysts  arise  wlicn  the  excretory  duct  of  a 
Kcbflceous  gland  is  blocked  by  dirt  or  occluded  by  inflam- 
mation. The  orifice  of  the  duct  is  often  visible  as  a  black 
speck  over  the  centre  of  the  cy.*t.  They  are  veT>-  common 
in  the  .scalp,  where  they  arc  k  nown  as  "  wens,"  and  upon  the 
Ekc.  neck,  .shoulders,  and  back.  Arising  in  the  xkin.  and 
not  under  it,  the  skin  cannot  be  freely  moved  over  them, 
though  a  lai^  cy&t  must  extend  into  the  deeper  tissues. 
A  sebiiccous  cyst  is  lined  by  epithelium  and  is  filled  with 
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roiil-smcHing  sebaceous  material.  A  sebaceous  cyst  may 
suppurate. 

TruUnuHt. — To  treat  a  sebaceous  c)'st,  dissect  it  entirely 
away  with  scissors  or  an  Allis  dis&cctor,  trj'ing  not  to  rupture 
the  sac.  If  even  a  small  particle  of  it  is  left,  the  cyst  will 
return.  If  it  ruptures  during  removal  and  it  i.4  feared  that 
sonic  portion  mjiy  remain,  swab  out  the  wound  with  pure 
carbolic  acid.  If  acid  is  not  used,  cIonc  without  drainage, 
but  if  3Cid  is  u»C(l,  drain  for  twcnty^four  hours.  If  an 
abscess  has  fonned,  open  it.  Gra^ip  the  cdj^s  of  tJie  cyst- 
lining  with  forceps,  dissect  out  this  lining;  with  scissors 
curved  on  the  flat,  cauterize  with  puic  carbolic  acid,  and 
drain  for  twcnt)'-four  hours. 

Dermoid  cyste  arc  lined  with  true  skin.  They  contain 
sebaceous  matter,  hair,  teeth,  or  other  cpiblostic  products. 
They  are  always  congenital^,  but  may  be  so  small  at  birth  as 
to  escape  notice  for  years.  They  may  be  distinguished  from 
sebaceous  cy.sts  by  the  fact  chat  thc>'  always  lie  below  the 
deep  fascia,  and  hence  the  skin  is  freely  movable  over  them. 
They  arc  met  with  at  the  root  of  the  nose,  at  the  ortiital 
angles,  in  the  cyehds,  upon  the  floor  of  the  mouth,  over  the 
sacrum  or  coccyx,  and  in  the  ovaries,  the  testicles,  the  brain. 
the  eyes,  the  mediastinum,  the  lungs,  the  omentum,  the 
n>cscntcr\-.  and  the  carotid  sheaths.  They  are  due  to  impcr* 
feci  closure  of  fartal  clefts  and  inclusion  of  epiblast  If  a 
dermoid  c)'St  contains  bones,  it  shows  that  mcsoblast  was 
included  as  well  as  epi blast. 

Trtatmtnl. — To  treat  a  ikrmoid  cyst,  excise,  if  accesiublc. 
the  same  as  tn  the  case  of  a  sebaceous  cy»L  If  it  lies  over 
bone,  go  down  to  the  bone:  the  growth  will  be  found  ad- 
herent, so  remove  a  portion  of  periosteum  with  the  cyst 
(IK-am). 

HydAtld  OTftta  occur  particularly  among  people  who  live 
shut  up  with  dogs,  as  is  the  case  in  Iceland.    The  parasite  is 
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swallowed  with  the  food  and  is  takea  up  by  the  stomach- 
veins,  and  penetrates  the  intestine  and  pcrttoncum  to  find  a 
nest  in  some  neighboring  or  distant  organ  or  tissue.  Open 
these  cysts,  scrape,  asepticize,  and  pactc  with  iodofoi-m  gauze. 
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XVIi.  DISEASES  AND  INJURIES  OF  THE  HEART 
AND  VESSELS. 

Heart  nnd  Pericardium. — In  an  acute  pu1mon.-iry  conges- 
tion the  venous  side  of  tho  heart  is  over-distended  with 
blood,  and  the  surgeon  in  desperate  cases  may  tap  the  right 
auricle  (see  Paractntesis  attrimii).  Pericardial  effusion,  jf 
severe,  calls  for  Lipping  or  aspiration,  and  purulent  peri- 
carditis demands  incision  and  drainage. 

Wounds  and  Injuries. — Tlie  heart  may  rupture  and  cause 
instant  death,  hut  tilight  wounds  may  not  prove  faLiI.  A 
wound  oflheheiirt  c;iuse»  hemorrhage,  usually  copious,  but, 
owing  to  the  interlocking  of  muscular  fibres,  the  hemorrh^e 
is  often  slight.  If  bleeding  into  the  pericardal  sac  takes 
place,  the  signs  of  a  pericardial  effusion  become  manifest. 
Pain  is  constant,  an<l  attacks  of  syncope  are  the  rule.  Death 
U  apt  to  occur  suddenly  Irom  shock,  hemorrhage,  and 
inability  of  the  heart  to  contract  because  of  the  severed 
fibres,  or  inability  of  the  heart  to  dilate  because  of  the 
pressure  of  blood  in  the  pericardial  sac.  If  a  wound  of 
the  pericardium  or  heart  docs  not  cause  death  in  the  first 
day  or  two,  inllamm.ition  follows  (traumatic  pericarditis  or 
carditis), 

Trtalmi-nt, — The  treatment  of  heart-wounds  consists  of 

recumbency  and   the   lowering  of  the  head.    The  body  ia 

surrounded  with  hot  bottle!!,  opium  is  given  in  smalt  doses, 

^ajSd  stimulants  arc  applied  in  moderation,  but  never  to  ex- 

ss.     Traumatic  carditis   or   pericarditis  is  treated  in  the 
same  way  as  idiopathic  cases. 
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Phlebitis,  or  Inflammation  of  a  Vein. — Phlcbitiii  may  lie 
f4asiic  or  it  may  be  purulent.  I'lastic  phicbtlis,  while  occa> 
flioiially  due  to  gout,  to  a  febrile  malady,  or  to  some  otlier 
const  it utiun.ll  condition,  usually  takes  its  origin  from  an 
injur)',  from  tlic  extension  to  the  vein  of  a  |>crivnHcul.ir 
innammation,  ur  from  .1  thrombus  or  an  embolism.  When 
phlebitis  begins  a  thrombus  forms  because  of  the  destruction 
of  the  endothelial  coat,  and  this  clot  may  be  absorbed  or 
organized.  Suppurative  phlebitis  is  a  suppurative  inHamma- 
tion  of  a  vein,  arising  by  infection  from  suppurating  peri- 
vascular tissues.  It  is  most  frequently  met  with  in  cellulitis 
or  phlegmonous  erysipelas,  and  may  arise  in  the  lateral  sinus 
as  a  result  of  mastoid  suppuration.  A  thrombus  forms,  the 
vcin-wati  suppurates,  is  soflcncd  and  in  part  destroyed,  and 
the  clot  becomes  purulent.  No  bleeding  occurs  when  the 
vein  ruptures,  as  a  biirrier  of  clot  keeps  back  the  blood- 
stream. The  clot  of  suppurative  phlebitis  cannot  be  absorbed 
and  cannot  organize.  Septic  phlebitis  may  cause  pyxmia, 
and  the  infected  clots  of  py.-cntia  may  cause  phlebitis. 

Symptoms. — The  symptoms  of  phlebitis  are  pain,  tender- 
ness in  and  around  a  vein,  discoloration  over  it.  and  solid 
<£dema  below  the  scat  of  the  disease.  Suppurative  phlebitis 
causes  the  con.st)tutional  symptoms  of  infection. 

TrtatmfNt. — The  treatment  of  phlebitis  comprises  rest  in 
bed.  elevation  of  the  \v\n,  the  administration  of  tincture  of 
iron,  and,  locally,  lead-water  and  Uudanum.  Hot  fonienLa- 
tions  are  used  later  in  the  case.  Abscesses  are  opened,  asep- 
ticized, and  drained.  Internal  treatment  is  symptomatic 
(opium,  stimulants,  trtc).  When  a  vein  is  involved  in  this 
process,  Itgatc.  if  poiuible.  above  and  below  the  clot,  open 
the  vessel,  and  wash  out  the  purulent  ma^.  This  i:t  always 
to  be  done  in  infective  throm bo- phlebitis  of  the  lateral  sinus. 

VnriooMi  VsinH,  or  V«rix. — ■Dffimtion  and  Causts. — Vari- 
cose veins  arc  unnaturally  and  permanently  dilated  veins 
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which  elongate  and  pursue  a  tortuous  course.  The  causes' 
of  varicose  veins  arc  obstruction  to  venous  return  and  weak- 
n(ss  of  cardiac  action,  which  lessens  the  propulsion  of  the 
bloud-strcam. 

Varicose  veins  are  chiefly  met  with  on  the  inner  side  of 
the  lower  extremtt)',  in  the  spermatic  cord,  and  in  the  rectum. 
Varix  in  the  leg  is  met  with  duriiiR  and  after  pregnancy  snd 
in  persons  who  stand  upon  their  feet  for  long  periods.  It 
especially  appears  in  the  long  saphenous,  which,  being 
subcutaneous,  has  no  muscular  aid  in  supporting  the  blood- 
column  and  in  urging  it  on.  The  deep  as  well  a«  the  super- 
ficial veins  may  become  varicose. 

Varix  of  the  spermatic  cord  is  known  as  "  varicocele." 
It  is  apt  to  appear  about  the  time  of  puberty,  and  most  adult 
men  have  at  least  a  slight  varicocele.  Varix  is  mure  likely 
to  appear  in  the  loft  S])crmatic  vein  than  in  the  vein  of  the 
right  side,  because  the  left  spermatic  vein  has  no  valves 
(firinton). 

Varix  of  the  veins  of  the  rectum  is  known  as  "hemor- 
rhoids" or  "piles."  which  aiv  caused  by  obstruction  to  the 
upward  flow  in  the  hemorrhoidal  veins,  either  by  obstructive 
liver  disease,  enlargement  of  llic  uterus  or  prostate,  or  the 
presence  in  the  rectum  of  fecal  masses  in  a  person  habitually 
constipated. 

A  vein  under  pressure  usually  dilates  more  at  one  spot  than 
at  another,  the  distention  being  greatest  back  of  a  valve  or 
near  the  mouth  of  a  tributary.  The  valves  become  incom- 
petent and  the  dil.itation  becomes  stilt  greater.  Tlic  vein* 
wall  may  become  fibrous,  but  usu.tl!y  it  is  thin  and  often 
ruptures.  The  vein*  not  only  dilate,  but  they  also  become 
longer,  and  hence  do  not  remain  striiight.  but  twitt  and  turn 
into  a  characteristic  form.  Varicose  veins  are  apt  to  cause 
owlenw,  and  the  waterj*  elements  in  the  tis.tues  cause  eczema 
of  the  skin.     When  eczema  is  once  inaugurated,  cxcoriatioji 
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is  to  bo  expected.  Infection  of  an  excoriated  area  produces 
inflamiiiation,  sitppuration.  and  an  ulcer. 

The  skin  over  varicose  veins  in  ihe  leg  is  often  discolored 
by  pigmentation  due  to  the  red  blood-cells  having  escaped 
from  the  vessel  and  broken  up.  The  tissues  around  a  vari- 
cose vein  become  atrophied  from  pressure,  and  there  is 
often  met  with  a  very  large  vein  whose  thin  walla  are  in 
dose  contact  with  skin.  In  this  condition  rupture  and 
hemorrhage  are  )>rob3ble.  Vnricosc  veins  arc  apt  to  inflame, 
and  thrombosis  fr<.-qnenlly  occurs. 

Tri-itlnunr. — The  treatment  of  wirix  may  be  paltiath'f  or 
euratht.  In  palliative  treatment,  attend  to  thi.-  general  health, 
licep  up  the  force  and  activity  of  the  circulation,  and  prevent 
coasttp.ition.  Recommend  the  p.iticnl  to  exercise  in  the  open 
,iir  and  to  lie  down,  if  possible,  every  afternoon.  Loc.illy,  in 
viirix  of  the  leg.  order .» flannel  roller  or  a  Martin  rubber  band- 
I4BC  *o  support  the  veins  and  drive  the  blood  into  the  deeper 
vessels  which  have  muscular  .support.  l^Kally,  in  varicocele, 
pour  cold  water  upon  llie  scrotum  twice  a  day  and  order  Ihe 
(Mlient  to  wear  a  suspensory  bian<]agc.  Locally,  in  hemor- 
rhoids, use  astrin(;ent  suppostlories.  The  cur-itivc  or  radical 
treatment  of  varix  of  the  teg  comprises  ligation  with  excision 
of  part  of  the  vein,  exposure  and  ligation  of  the  vein,  multiple 
subcutaneous  ligatUR's  of  catt;ut,  acupressure-pins  with  twisle^l 
sutures,  or  injection  of  pure  carbolic  acid  into  the  perivnscular 
structures  (see  Operalions  upon  Ve^sili). 

Ncevue. — (Sec  Tumt>rs.) 

Aiteritia,  or  inllamination  of  an  artcr)',  is  acute  or  is 
chronic. 

Acute  arteritis  may  result  from  injury  or  from  extension 
of  inllammation  from  the  perivascular  tissues.  This  latter 
mode  of  origin  is  uncommon,  ns  arteries  arc  very  resistant  to 
the  spread  of  inflammatioti,  but  we  meet  with  it  sometimes 
in  suppurating  areas.    In  a  suppurating  acute  arteritis  tlic 
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coats  ulcerate  through,  but  hc-niorrliage  rarely  occurs  unless 
a  considerable  portion  of  tl)c  vessel  sloughs.  Sqxic  emboli 
lodging  in  the  arteri.il  system  produce  acute  arictitis.  lliis 
is  seen  tluhng  the  progress  of  iilcemtivc  endocarditis. 

Ckronii  arteritis  produces  "  atlieroina."  It  is  due  to  increase 
of  blood-presstirc  from  hurd  work,  stniins,  licait  disease,  or 
contracted  kidney.  It  \*  especially  common  in  drunkards 
and  in  llic  larger  arteries.  It  is  commonest  in  the  aged, 
but  may  be  met  with  in  young  drunkards,  it  is  a  true 
saying  that  "A  man  is  as  old  as  his  arteries,"  In  chronic 
arteritis  exudation  of  serum  and  leucocytes  takes  place 
beneath  the  intima.  which  coat,  in  consequence,  is  swelled 
out.  .iiid  a  like  exudation  soon  becomes  manifest  in  the 
media,  in  the  adventitia,  and  even  in  (he  sheath.  Embr)'onic 
tissue  is  formed,  which  may  unJergo  resolution,  may  become 
fibrous  tissue  (arterial  sclerosis),  or  may  undergo  fatty  degcn^ 
cfation  (.ithcroma).  When  fatty  degeneration  occurs  the  en>^ 
dothelium  is  destroyed,  the  ve^sel-wall  is  damaged,  and  the 
blood  obtains  access  to  the  deeper  coats.  Calcareous  diange 
may  follow  falt>-  degeneration. 

An  atheromatou:«  artery  is   rigid  and   inelastic,  and  the 
parts  it  supplies  are    cold,  congested,  and    ill -nourished. 
Atheroma  is  a  frequent  cau^c  of  thrombosis.  aneiir\'sm,  senile 
gangrene,  and  apoplexy.     Syphiliti:  arteritis  is  characterized 
by  an  enormous  growth  of  granulation  tissue  from  the  inneifl 
coats  (oblitcriilive  arteritis)  of  arteries  of  small  sixe,     Calcl- 
ftciition  of  an  artery  may  be  secondary  to  fatty  change  or 
may  occur  primarily  from  deposit  of  lime  salts  in  the  middin 
coat.     Periarteritis  is  inflammation  of  the  sheath  and  outer 
coat.     An   acute   arteritis   is   alw.iy5   local,   but  a  clironiC- 
arteritis  may  be  general.  « 

Trtalmrnt  of  tuuh  artfritU  consists  of  rest,  elevation  and9 
rcla.xation.  the  application  of  tincture  of  iodine,  and  the  us«l 
of  lead-water  and  laudanum.     Mot  fomentations  are  appliciu 
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later.  Abscesses  arc  opened  and  drained.  iRtL-rnally,  treat 
any  diallicsiii  (rlicumalic.  gouty,  or  Ay|)hililic),  mainUtin 
kidney  secrclioii.  quiet  tlie  cifculation,  and  employ  a  non- 
stiniuhiting  diet.  The  part  must  be  kept  quiet,  as  rough 
movement  would  tend  to  ni]>lijre  the  vessel. 

Trtatnif M of  Chronic  Arimtii. — In  treating  chronic  arteritis, 
endeavor  to  antagonize  the  dangers  to  which  the  patient  is 
obviously  liable.  Stop  alcohol  as  a  beverage,  though  a  little 
whiskey  may  be  taken  at  meals  to  aid  digestion.  Maintain 
the  activity  of  the  skin  by  daily  baths,  and  of  the  kidneys 
by  diuretic  waters.  The  contents  of  the  bowels  arc  to  be 
kept  soft.  The  diet  is  to  be  plain  and  is  to  contain  a  mini- 
mum of  nitrogen.  If  syphilis  h.is  existed,  occasional  courses 
of  iodide  are  to  be  urged.  If  the  arleri.il  tension  at  any  lime 
I  inordinately  high,  give  nilroglyccrin.  One  danger 
hence  excitement  .md  violent  exercise  are  to 
be  avoided.    Another  danger  i-s  senile  gangrene;  Itencc  the 

fUient  should  wear  woollen  stockings,  put  a  hot  bottle  to 
is  feet  at  night,  and  be  careful  to  avoid  injuring  his  toes  or 
feet,  especially  when  cutting  his  corns.  When  n  patient  with 
atheroma  has  dyspnoea  and  is  of  a  livid  color,  or  when  the 
arterial  tension  is  ver>'  high,  a  tnodenite  blood- letting  (six- 
teen to  eighteen  ounces)  docs  good.  Still  another  danger 
is  aneurysm,  which  may  appear  suddenly  from  rupture  or 
gradually  from  progressive  distention. 

Aneurysm. — An  aneur>'sni  is  a  pulsating  sac  containing 
blood  and  communicating  with  the  cavity  of  an  artery. 
Some  restrict  the  term  "  true  aneurysm  "  to  a  condition  of 
dilatation  involving  ail  the  coats  of  the  vessel.  We  shall 
consider,  with  Hcith,  a  true  aneurysm  to  be  t)i.it  in  which 
the  blood  is  included  in  one  or  more  of  the  arterial  coats, 
and  a  falst  aneurysm  to  be  that  in  which  the  vessel  has 
ruptured  or  has  atrophied  and  the  aneurysmal  wall  is  formed 
by  a  condensation  of  the  perivascular  tissues. 
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/vma  af  Amfmf^tm.—Thc  (dOowoc  fann*  of 
arc  nrcoffoucd: 

1.  7'ruf  atuuryim    ooe  vbosc  sac  is  timed  of 

more  artcriil  coali. 

2.  /-d/h-  aHnaysm— ooe  wbote  ne  is  famed  of  coadcoiej 
pcrivsKuldi'  tiMUcs  and  cootaias  no  uteiid  codA. 

5.  Triiktnatie  anturysm — a  £Use  aoeurysm  due  to  ttatmnric 
ru|jlurc  MttoK  time  before,  tbc  blood  being  ia  a  sac  of  tisMie 
and  all  wound  being  healed. 

4.  I'usiform  atuurytm — a  variety  of  tnie  aoeuij'sm,  ifac 
uc  bcJnif  fpiiidlc-iihaped. 

5.  Cotttetuiive  aHeuryim — 3  sacculated  aiicur>'sn  difluacd 
by  rujiturc,  or  a  Cil«:  an<rur>'sin  due  to  gradual  dcUructioo 
or  atrophy  of  a  truv  ancury&mal  sac  or  to  vascular 
turc. 

6.  Sai<ulalet{  nneurysm — a  common  form  of  aneurysm, 
which  the  dilatation  is  like  a  pouch,  arising  from  a  part  of 
the  ulcriAl  circumlcrcncc  and  joining  the  lumen  of  the  vcssd 
by  an  a|>crturc, 

7.  Diiifding  aNrur/sm — a  poucb-likc  dilatation,  due  to  the 
blooil  which.  (xuttinK  through  an  aperture  in  the  intima. 
cntert  between  the  media  and  adventitia  and  dissects  them 
aiKin.  It  may  or  may  not  join  the  lumen  of  the  artery  at 
annlhcr  |K>inl  by  a  fresh  aperture  in  the  intima. 

H.  ArUho-vfitous  aneurysm,  which  is  dividcii  into  aneurys- 
mal viirix,  or  I'otl'H  .incurysm.  where  there  is  direct  comniu- 
niDition  lictwccn  a  vein  and  an  artery,  and  varicose  aneurysm, 
wharc  there  Ia  communication  between  an  artery  and  a  vein 
by  iiienn*  of  an  interjjoHcd  lac. 

g.  Acute  aitfiirytm — j  cavity  in  the  walls  of  the  heart, 
which  Cavity  communicate-t  with  the  interior  of  this  or^an, 
and  which  in  due  to  suppuration  in  the  course  of  .icute  endo- 
cardiliH  or  iiiyocvditis, 

10.  Aneurysm  by  nHasiomosis. — (Sec  Augeiomala.) 
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11.  Aneurysm  of  bone — a  clinical  term  to  designate  a 
pulsatile  tumor  of  bone. 

12.  Cirtnmscribtd  antnrysm — when  the  blood  is  circum- 
scribed by  distinct  walls. 

13.  Cirsoid  amurysm — a  mass  of  dilated  and  elongated 
arteries  shaped  like  varicose  veins  and  pulsating  with  each 
heart-beat. 

14.  Cytindricai  aneurysm — •&  dilatation  of  the  samedimen- 
sion.s  for  a  considerable  .space. 

15.  Emboiic  or  capillary  o/ii-jrrj'jm— dilatation  of  terminal 
arteries  due  to  emboli. 

16.  SpcHlantous  aiitmysm — non-traumatic  in  origin. 

17.  Miliary  amnrysm — a  minute  dilatation  of  an  arteriole. 

18.  Secondary  anatrysm — one  which,  after  apiwrent  cure, 
again  pulsates,  the  blood  entering  by  inean-t  of  the  anasto- 
motic circulation, 

\fy  Verminous  aneuryirm — one  containing  a  parasite.  This 
form  of  aneur>-sm  is  met  with  in  tlie  mesenteric  artery  of  the 
horse. 

The  sac  of  a  sacculated  aneurysm  is  at  first  composed  of 
at  least  two  of  the  arterial  coats,  reinforced  by  the  sheath 
and  perivascular  tissues.  AHcr  a  time  the  blood -pressure 
distends  the  sac,  and  the  inner  and  middle  coats  cither  stretch 
with  interstitial  growth  or — what  is  more  common — arc  worn 
away  and  Inst.  When  all  the  coat'i  are  lost,  and  the  blood 
is  sustained  only  by  tlie  sheath  and  surrounding  tissue,  a 
true  aneurysm  becomes  a  (iiffiiscd  or  consecutive  .incurvsm, 
the  limiting  tissues  and  sheath  being  condensed,  thickened, 
and  glued  together.  This  limiting  process  is  deficient  io 
the  Ikrain;  hence  cerebral  aneurysms  break  soon  .after  their 
formation.  When  all  the  arterial  coats  are  lost,  the  blood- 
pressure,  .acting  on  the  tissues,  finds  some  spots  le^s  resistant 
tlian  others,  the  blood  follows  the  lines  of  least  resistance, 
the  aneurysm  grows  with  great  rapidity,  and  soon  rtjptures. 


I 


4 


I 


^IU4C3.  H 


332 


A  MANUAL   OF  SUKGEKY. 


I 


An  ancuryiini  may  rupture  into  »  ovity  (pleura,  pericar- 
dium, or  pcritoncmii),  into  the  perivascular  tissues,  or 
through  the  skin.  Rupture  into  the  tissues  nuy  produce 
pressure-gungreitc.  When  rujiture  occurs  through  the  skin, 
the  hetnorrh-igc  is  not  often  imt.intly  &tal,  but  is  during 
(lays  constantly  recurrent  in  Larger  and  Urger  amounts. 
The  pre:^surc  of  an  aneurysmal  sac  causes  atrophy  of 
tissues,  hard  and  soft,  bones  and  cartilages  being  as  easfly 
destroyed  as  muscles  and  (at.  Sometimes  the  pcm'nxcubr 
tissues  inflame  and  suppurate,  and  the  sac  is  ojxncd  nipiJly 
by  sloughing.  An  ancur>'5ni  usually  prepresses  toward 
rupture,  titc  slowest  in  this  progrej(s:on  being  the  Fusiform 
dilatations,  which  may  exist  for  many  yean,  but  which 
finally  eventuate  in  the  saccu),-ited  variety. 

In  some  rare  instances  there  takei  place  spontaneous  cure, 
which  may  result  from  latTiinatcd  fibrin  being  deposited  upon 
the  walls  of  the  sac  a»  the  blood  circulaten  through  it  This 
laminated  fibrin  is  known  as  an  "active  clot,"  and  eventually 
fills  the  sac.  Tile  weaker  and  slower  the  blood -stream,  the 
greater  is  the  tendency  to  the  formation  of  an  active  clot; 
hence  any  agent  impeding,  but  not  abolishing,  the  circula- 
tion aids  in  the  deposition.  This  weakening  and  slow- 
ing of  circulation  may  be  brought  about  by  great  activity 
of  the  collateral  circulation  deviating  most  of  the  blood 
away  from  the  area  of  disease.  Sometimes  a  clot  breaks 
off  from  the  s-ic-wall  and  plugs  the  artery  beyond  the 
dilatation,  and  the  an.istomotic  vessels,  cnLirging,  divert  the 
blood-stream.  A  large  aneurysm,  tilling  over  by  its  own 
weight  upon  the  vessel  above  tlic  mouth  of  the  sac,  may 
diminish  the  blood-stream.  The  dcvcloiimcni  of  another 
aneurysm  upon  the  same  vessel  weakens  tiie  circulation  in 
the  older  one.  '  Infbmmation  occa.-uon.illy  forms  a  clot. 
The  tissues  about  an  aneurysm  tend  to  contract  when 
arterial  force  is  lessened;  hence  tissue-pressure  m.iy  more 
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than  counteract  blood^pressure  when  the  circulation  ix  feeble. 
Clotting  of  the  blood  contfiincd  w-itlttn  ;i  sac,  circulation 
through  the  aneurysm  having  ceased,  causes  a  passive  clot. 
A  passive  clot,  which  occasionally  cures,  may  arise  from  a 
twisting  of  the  neck  of  the  sac,  preventing  the  passage  of 
blood;  from  the  lodgment  of  a  clot  in  the  mouth  of  the 
sac;  and  from  inn;imiii,ttion.  Spontaneous  cure  '\%,  unfortu- 
nately, veiy  rare, 

Caitsi-s  of  Aiuuryfm. — Gradual  distention  of  arterial  coats 
which  are  in  a  condition  of  arterial  sclerosis,  or  local  loss 
of  resisting  power  due  to  atheroma,  may  cause  aneurysm. 
Hence  the  causes  of  sclerosis  and  atheroma  are  also  causes 
of  ancurj'sm.  The  princip.il  cause  of  aneurysm  is  increased 
blood-pressure.  This  increase  may  be  brought  about  by 
severe  labor;  by  sudden  strains,  as  in  lifting;  by  violent 
efforts,  as  in  rowing  in  a  boat-race:  by  chronic  interstitial 
nephritis;  by  hypertrophy  of  the  heart;  by  alcoholic  in- 
ebriety; and  by  syphilis.  Arterial  disease  is  comnnintst 
in  the  larger  vessel.-*  and  in  the  aged,  but  it  may  occur  in 
youth,  \VI)en  an  aneuryNm  follows  a  strain,  it  may  be  due 
to  laceration  of  the  nie<iia  .iik1  lowi  of  resi»l:mce  at  a  narrow 
point  The  intima  may  lacerate,  permitting  the  blood  to 
come  in  contact  with  the  media  or  causing  it  to  difTuK 
betwet-n  the  coats  (dissecting  aneurysm).  An  embolus  may 
cause  an  aneurysm  on  its  proximal  side.  The  embolus,  if  in- 
fective, causes  softening,  and  if  calcareous  causes  laceration 
(Osier).  Colonics  of  micrococci  may  cause  aneurysm.'  The 
parasite  strong\-lus  amiatus  causes  aneurysm  of  the  mesenteric 
arteries  in  horses.  Suppuration  around  a  vessel  weakens 
its  coats  and  tends  to  aneurysm  b>-  inducing  acute  arteritis 
and  softening.  Sonte  people  develop  many  aneurysm.*  the 
origins  of  which  arc  lost  in  mj'Stery. 

Tkt  constituent  parts  of  an  aneurysm  art  (i)  the  wall  of 
■  Sec  Utlcr  on  Mali^tittnt  EmJeimrititii, 
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the  sac ;  (2)  the  cavit>' ;  (3)  the  mouth ;  and  (4)  the  con- 
tents. 

Symptoms  of  Aneurysm. — A  pulsatile  tumor  exists,  which 
instantly  ceases  to  pulsate  and  almost  or  entirely  disappears 
on  making  firm  pressure  un  the  artery  above.  Un  relaxing  the 
preitsurethepuUatile  enlargement  at  once  reappears.  Direct 
pressure  upon  the  tumor  causes  it  to  almost  or  entirely  diinp- 
pear.  IV-Msurc  upon  the  artery  below  cauites  the  tumor  to  en- 
lar^.  The  pulsation  h  c\]>ansile — that  i».  it  exjuinds  in  jill 
directions — and  if  an  index  linger  be  laid  on  each  siJe  of  th<^ 
tumor  so  that  tlicir  points  nearly  touch,  each  pulsation  not 
only  Itils  the  fingers,  but  it  also  separates  tlicm.  On  placing 
a  stethoscope  over  the  aneurysm  there  is  imparted  to  the 
car  a  distinct  bruit  which  travels  in  the  direction  of  the 
blootUstrcam  anil  is  systolic  in  time.  In  internal  aneurysms 
pressure-symptoms  are  marked.  Thoracic  aneurysm  causes 
intercostal  pain ;  iliac  aneurysm  causes  pain  in  the  thigh. 
Aneurysm  of  the  aorta  presses  upon  the  pneumogastric  nerve, 
causing  spasmodic  dyspncea,  and  upon  the  recurrent  laiyn- 
geal,  causing  loss  of  voice  and  paralysis  of  all  the  muscles 
of  the  larynx  except  the  crico-thyroid.  The  pulse  below  an 
3neur>'sm  is  weaker  than  the  pulse  of  a  corresponding  part 
of  the  opposite  limb.  This  is  well  shown  by  the  sphygmo- 
graph,  the  tracings  being  rounded  without  a  sudden  rise  or 
an  abrupt  fall  (PI.  t.  Figs.  S,  6). 

£>M^>iosi's. — A  cj-st  or  abscess  over  a  vessel  may  show 
transmitted  pulsation  which  is  not  expansile,  and  the  tumor 
does  not  disappear  on  pressure  above  it.  There  is  no  true 
bruit,  and  the  history  is  widely  different.  A  growth  under 
n  vessel  m.iy  lift  the  vessel  and  simulate  an  aneurysm,  but 
the  pulsation  is  not  noted  in  the  entire  growth,  the  growth 
docs  not  disapjwar  on  proximal  pressure,  and  there  is  only 
a  false,  and  never  a  true,  bruit.  The  larger  the  growth  t]ie 
less  is  tlie  pulsation  due  to  pressure  upon  the  vessel.     A. 
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sarcoma,  especially  a  soft  sarcoma  attached  to  tlic  bone, 
pulsates  aiid  often  has  a  bruit;  it  never  disappears  from 
proximal  pressure,  though  it  may  slowly  diminish  in  sine,  to 
gradually  enini^  again  when  pressure  is  withdrawn.  An 
aneurysm  may  cease  to  pulsate  frum  consulidcition  leading 
to  cure,  ur  from  rupture.  Rupture  uf  a  large  ani:urysm  into 
a  cavity  induces  deadly  pallor,  syncope,  and  rapid  death. 
Ruptttn:  of  an  aneurysm  of  an  extremity  into  the  tissues  is 
made  manifest  by  a  sensation  of  something  breaking,  by 
pain,  by  sudden  increase  in  size,  by  absence  of  bruit  and 
pulsation,  by  absence  of  pulse  below  the  aneurysm,  by 
swelling  and  coldness  of  the  limb,  and  by  shock. 

Trtattntttt. — In  inoperable  ancur>'sms ^cwc/w/,  metiUal.and 
dietflic  treatment  must  be  tried.  It  consists  chiefly  in  rest 
in  bed  to  diminish  the  rapidity  and  force  of  the  circulation 
and  favor  fdirinous  deposit.  TufncU's  plan  is  to  reduce  the 
heart-beats  by  rest  and  mental  quiet,  an<l  to  rigidly  re«tnct 
the  diet  so  as  to  diminish  the  total  amount  of  blood  and 
render  it  more  fibrinous.  Liquids  arc  reslricted  in  amount, 
and  the  patient  lives  for  twenty-four  hours  upon  four  ounces 
of  bread,  a  very  little  butter,  eight  ounces  of  milk,  and  three 
ounces  of  meat.  Pursue  this  plan  for  several  months  if  pos- 
sible, or  employ  it  for  several  weeks  at  a  time  over  and  over 
again.  There  can  be  no  doubt  that  TufncH's  treatment 
sometimes  cures  by  decidedly  lowcnng  the  blood -pressure. 
Valsalva  long  ago  suggested  rest,  occasional  bleeding,  and 
a  diet  ju»t  above  the  point  of  starvation.  In  many  ctses  of 
aneur>-sni  the  patient  may  be  iiermittcd  to  go  about,  taking 
his  time  about  cver)-t]iinK  iind  avoiding  work,  worrj".  and 
excitement.  The  diet  n  low  and  non-stimulating,  and  the 
bowels  must  be  miiintained  m  a  loose  condition. 

Iodide  of  potassium  in  doses  of  30  grains  undoubtedly 
does  good,  and  not  only  in  syphilitic  cases.  It  seems  to 
tower  the  blood-pressure.     Balfour  taught  that  it  thickened 
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ligatcd  claic  to  antl  above  the  sac  (Fi);.  32).  It  ia  only  used 
for  tniuiiiatic  aneurysms,  and  is  never  employed  when  the 
vessel  is  diseased. 

T/it  Mit/ufd  <>/  Hunter. — This   operation,   which   is   the 
modern  nietJiod  of  ligation,  was  devised  by  the  illustrious 
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John  1 1  tintcr.  He  recognized  the  fact  that  the  vessel  adjacent 
to  an  aneurysm  was  apt  to  be  diseased,  and  he  discovered 
the  aiiastomotic  circulation.  Putting  together  these  two  Tacts, 
he  dcviHLil  the  operation  which  goes  by  his  name.  It  con- 
sists in  applying  a  ligature  between  the  heart  and  the 
aneurysm,  hut  so  Tir  .ibovc  the  sac  that  collateral  branches 
are  given  olT  between  it  ami  the  point  of  ligation  (l*ig-  33). 
This  operation,  which  is  done  upon  a  healthy  area,  docs  not 


^ 


ha.  ^— Kunwr*!  Opcnilon  far  AniutYtn  [Amtrimm  TfMt'0*rt  tf  Surxtrp). 

at  once  cut  ofT  at]  blood,  but  -so  diminishes  the  force  and 
K  frequency  of  the  circulation  that  an  active  dot  forms  within 
^  the  !Wic.  TIjus  is  lessened  the  danger  of  secondary  hemor- 
rhage and  of  gangrene.  It  is,  as  a  rule,  the  pro])cr  oi>cra- 
tion  for  aneurysm.  In  some  cases  pulsation  does  not  return 
after  tightening  the  ligature;  in  most  cases,  however,  it 
I  reappear!  for  a  lime  after  about  thirty  six  hours,  but  is  weak 
•  and  constantly  diminishing.     Previous  prolonged  comprcs- 
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sion  by  tiilarging  tlie  collatcml  branches  permits  strong 
pulsation  to  soon  recur  after  ligation,  and  llius  miliutcs 
a^Aini^t  cure ;  hcnci;  it  is  a  bad  plan  to  use  prc-isure  in  cases 
where  its  success  is  very  uncertain. 

Distal  Ligation. — When  an  aneurysm  is  so  nt-ar  the  trunk 
that  Hunter's  operation  is  impracticable,  or  when  the  artery 
on  the  cardiac  side  of  the  tumor  is  jjreatly  diseased,  distal 
lignlion  cin  be  emph>ycd.  IJistal  ligation  forms  a  barrier 
to  the  onflow  of  blood,  collateral  branches  above  the  aneur- 
ysm enlarge,  the  blood-currait  is  gradually  diverted,  and 
a  clot  is  formed.  DiMtal  ligation  is  u.-(e<)  in  isonic  aneurysms 
of  the  aorta,  iliacs,  innominate,  carotids,  and  .subclavians. 


FM.  }!■— Brudw*!  Opcnllnn  (Hobuca).         Flo.  jt'—Wudrop't  OptiaUwi  lllntmu). 

TJSc  »pfrflti<}n  of  /IrtJSffor  cooiistA  in  tying  the  main  trunk 
some  little  distance  bvlow  the  aneurysm  (Kip.  34). 

TTif  opt-ration  of  Wardrop  consists  in  tj-ing  one  of  the 
branches  of  the  artcr)'  below  the  aneurysm  (Fig.  35), 

After  ligating  for  aneurysm  by  any  of  these  methods, 
elevate  the  limb,  keep  it  warm,  and  subdue  cirtcriat  excite- 
nwmt.  When  muist  gangrene  follows  ligation,  amputate 
early,  above  tlic  ligature.  When  dry  gangrene  takes  place, 
await  a  line  of  demarcation.    Rupture  of  the  sac  aAcr  Uga* 
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tion  may  produce  gangrene  or  suppuration,  Uic  first  condition 
demanding  amputation,  and  the  second  incision  tor  drain^c. 

Ampu<atii>H  ft>r  aneurysm  is  performed  in  some  perilous 
cases  of  subclavian  ancuf^'sm   instead  of  distal  ligation. 

liiulr^ysis. — An  attempt  may  be  made  to  congul^e  the 
blood  at  once,  or  from  time  to  time  an  endeavor  may  be  made 
to  produce  fibrinotis  deposits,  but  tlie  first  ntcthod  is  the 
better.  It  is,  lioM'ever,  rarely  possible  to  at  once  occlude 
a  sac.  and  pulsation,  which  \%  for  a  lime  abolished,  recurs 
as  the  gas  present  is  absorbed.  Use  the  constant  current 
Take  from  three  to  six  cells  which  stand  in  point  of  size 
between  those  used  for  cautery  and  those  used  for  ordinary 
medical  purposes.  A  platinum  nt-edlc  is  attached  to  the 
positive  pnle  and  a  steel  needle  to  the  negative  pole,  both 
needles  t>Hing  insulated  by  vulcanite  at  the  points  where  the 
skin  will  touch  them.  The  asepticized  needles  arc  plunged 
into  the  sac  where  it  is  thick  and  they  arc  kept  near  together. 
The  curnent  is  passed  for  a  variable  period  (from  half  an  hour 
to  an  hour  und  a  half).  This  operation  is  not  dangerous. 
Pressure  stops  the  bleeding.  Electrolysis  sometimes  cures, 
and  often  ameliorates,  aortic  aneurysms,' 

Aiuffressnre  consists  of  the  partial  introduction  of  a  num- 
ber of  ordinary  sewing- needles  into  an  ancux>smal  sac  and 
leaving  them  in  it  for  five  or  six  days  or  more. 

iHlroduetiott  of  Wirt. — Insert  into  the  sac  a  hypodermatic 
or  small  aspirating-nccdlc,  and  push  through  tlje  needle  or 
canula  a  considerable  ()uantity  of  aseptic  silver  wire,  which 
IS  allowed  to  remain  pcmi.inently.  Lorcta  combines  elec- 
trolysis with  the  introduction  of  wire. 

Tmumatic  aneurysm  is  ,i  condition  in  which,  after  punc- 
ture or  rujrture  of  an  artery,  a  sac  has  formed  of  tissue,  and 
if  any  wound  pn^'iously  existed,  it  has  Iicalcii.  The  In-iit- 
mcnt  consists  in  ligation  by  the  method  of  Antyllus.  When 
■  Sm  Jolln  Duncan,  in  Uralifi  Duthmry. 
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an  artery  ruptures  and  n  large  mass  of  blood  is  cxtravasated, 
no  sac  exists,  and  it  i»  an  error  to  designate  this  condition 
3»  a  diffuse  traumatic  aneury:«m.  There  is  no  pubntion  in 
the  tumor  nor  in  the  arteries  below  it,  and  the  lintb  is  cold 
and  swollen.  If  the  main  vein  i.s  also  riipturi:d,  or  if  the 
rupture  has  occurred  into  a  large  joint,  amputate ;  otherwise 
perform  the  operation  of  Amyllus. 

Arterio-venous  aneurysm  is  an  unnatural  pa^sagc-way 
between  a  vein  and  .m  artery,  through  which  p;issage  bluod 
circulates.  Tlicre  arc  two  forms:  (a)  anrurysmft/  varix. 
where  a  vein  and  an  artery  directly  communicate;  and 
(6)  varicose  atnurysm,  where  vein  and  arttry  communicate 
through  an  intervening  sac.  These  conditions  arise  usually 
from  punctured  wounds,  the  instrument  passing  through  one 
vessel  and  into  the  other,  blood  flowing  into  the  vein,  tlic 


Iitiwrua  TtJi-Brt*  i/ Sitrrrryl. 

subsequent  inflammation  gluing  the  two  vessels  together, 
and  the  aperture  fiiiling  to  close  (aneurysmal  varix.  Fig.  36). 
After  the  infliction  of  the  wound  the  two  ve.'isels  may  sepa- 
rate, the  blood  .still  flows  from  artery  into  vein,  and  the 
bloo<)-pres.sure,  by  consolidating  tissue,  forms  a  sac  of 
junction  (varicose  aneurysm.  Fig.  37).  Aneurysmal  varix 
is  a  far  less  grave  disorder  than  varicose  aneurysm, 

SymploMS. — In  aneurysmal  \^rix  a  swelling  exists  with 
the  characteri^ftic  pulsation  and  a  loud  whirring  bruit  is 
transmitted  along  the  veins.  The  veins  above  and  below 
the  tumor  are  enlarged,  tortuou<t,  and  pulsating.  A  distinct 
irill  is  felt.  Pressure  over  ihe  tumor  stops  the  thrill  and 
i« 
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greatly  lessens  the  bruit.  Tlic  extremity  is  apt  to  be  swollen 
and  the  parts  arc  usually  painful.  When  pressure  on  the 
main  artery  causes  tlic  entire  disappearance  of  llie  tumor, 
the  case  is  one  of  aneurysmal  vunx  ;  but  if  on  applying  this 
pressure  the  veins  collapse  ant)  a  distinct  tumor  remains 
which  can  be  emptied  by  direct  pressure,  the  case  is  one  of 
varico-ie  aneurysm.  If  light  pressure  on  one  spot  stops  both 
murmur  and  thrill,  it  is  ancur^-smal  vaiix.  The  diagnosis 
between  the  two  is  often  impossible 

TrtalmoU. — Aneurysmal  varix  often  requires  only  palli- 
ative mea-tures,  as  it  does  not  tend  to  rupture,  the  veins 
becoming  thick  and  resistant  and  after  a  time  cca-sing  to 
enlarge.  Some  fonn  of  support  is  used.  If  the  part  is 
painful  or  the  veins  promise  rupture,  tic  the  artery  above 
and  below  the  opening.  Varicose  aneurysm  requires  the  use 
of  the  plans  ordinarily  adopted  in  treating  aneurysm  (com- 
pression, etc.).  If  these  fail,  tic  the  artery  above  and  below 
the  opening,  but  do  not  open  the  sac. 

Cirsoid  aneurjram,  or  aneurjrsm  by  anastomosia.  con- 
sUts  in  great  dilatation  with  pouching  and  lengthening  of 
one  or  several  arteries.  The  disease  progresses  and  after 
a  time  involves  the  veins  .and  c-ipillaries.  The  walls  of 
the  arteries  thin  and  the  vessels  tend  to  rupture.  Cirsoid 
aneurysm  is  met  with  upon  the  forehead  and  scalp  of 
young  people,  where  it  sometimes  takes  origin  from  a 
na:vtis. 

Symf'toms.-^'K  pulsating  mass,  irregular  in  outline,  com- 
posed of  dilated,  elongated,  and  tortuous  vessels  that  empty 
into  one  another.  The  mass  is  soft,  can  be  much  reduced  by 
direct  pressure,  and  is  diminished  by  compression  of  the  main 
artery  of  supply.  A  thrill  and  a  bruit  exist.  Pregnancy 
and  puberty  cause  a  rapid  growth  of  a  cirsoid  aneurysm. 

Ti'tattntnl . — In  trc.iling  a  cirsoid  aneurj'sm  the  ligation 
of  the  larger  arteries  of  supply  is  a  wretched  failure.     Sub* 
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cutaneous  ligation  »t  many  points  of  the  diseased  area  has 
effected  a  cure  in  some  cases,  but  it  has  failed  in  most. 
Direct  pressure  itt  also  entirely  uHL-kss.  Ligature  in  mass 
has  been  successful.  Destruction  by  caustic  has  its  advo- 
cates. Electro-puncture  with  circular  compression  of  the 
arteries  of  supply  has  once  or  twice  effected  a  cure.  Injec- 
tion of  astringents  has  been  iccommended.  N'crncuil  ligatcd 
the  afferent  arteries,  incised  the  tissues  around  the  tumor, 
and  sunk  a  constricting  ligature  into  the  cut.  The  proper 
method  of  treatment  is  excision  after  the  subcutaneous  liga* 
tion  of  every  accessible  tributarj-  of  supply." 

Wounds  of  arteries  arc  divided  into  contused,  incised, 
lacerated,  punctured,  and  gunshot  wounds,  and  vascular 
ruptures. 

Contvitti  and  fncisfd  Wounds.— h  contusion  may  destroy 
vitality  and  be  followed  by  sloughing  and  hemorrhage,  A 
contused  wound  may  do  httle  damage,  or  it  may  produce 
gangrene  from  thrombus,  or  it  may  cause  secondary  hemor- 
rhage. In  an  incised  wound  there  is  profuse  hemorrhage. 
The  artery  after  a  time  is  apt  to  contract  and  retract,  :ind 
thus  arrest  bleeding.  A  transverse  wound  causes  profuse 
bleeding,  but  there  is  a  better  chance  for  natural  arrest  than 
in  an  oblique  or  in  a  longitudinal  wound.  In  a  partially* 
divided  artery,  cut  it  cnUrcly  through  and  tic  both  ends. 
The  clot  which  fonns  in  a  cut  artery  is  known  as  the  '"  in- 
ternal clot ;"  it  reaches  as  high  at.  the  first  collateral  branch, 
and  subsequently  becomes  organized  permanently,  obliter- 
ates the  vessel,  and  converts  it  into  a  shrunken  fibrous  cord. 
Between  the  vessel  and  iLs  sheath,  over  the  end  of  the  vessel, 
and  in  the  surrounding  perivascular  tissues  is  the  "  externa] 
clot" 

Lacerahd  wounds  cause  little  primarj'  hemorrhage.  The 
internal  coat  curls  up,  the  circular  muscular  fibres  of  the 

'Awltfun,  in  /AmM't  DiiinHary. 
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dia  contract  upon  it,  .and  the  external  coat  is  so  pulled 
out  as  to  cap  the  orifice  of  the  vessel — all  of  which  con- 
dition!! &vor  clotting.  The  vc»«cl-wall  is  so  (Limag(.-d  that 
secondary  hemorrhage  is  usual. 

I'unclunii  WouHds. — In  punctured  wounds  primary  hem- 
orrhage is  slight.  Secondary  hemoirhage  is  not  usual.  Dif- 
fuse ^tncurysm  and  aiterio-venous  aiKuiysni  are  not  unusual 
results. 

Cunshol  wouMfit  are  apt  to  be  contusions  which  may 
eventuate  in  sloughing  and  secondary-  hemorrhage  or  throm- 
bosis  and  gangrene.  A  shell-fragment  makes  a  Liccralcd 
wound.  A  rifle-bullet  may  make  a  deiin-cut  division  of  an 
artery.  Secondary  hemorrhage  after  gunshot  wounds  tends 
lo  occur  during  the  third  week.  J'artial  rupture  of  an  artery 
may  ciusc  slougliing  and  secondary  hemorrhage,  thrombosis 
and  gangrene,  and  aneurysm.  Complete  rupture  is  a  lacer- 
ated wound,  and  is  a  condition  accompanied  by  diffuse  trau-_ 
malic  aneur>'sm. 

W'l'utiili  of  i-iins  are  classified  as  arc  wounds  of  artcTie*r 
The  symptom  of  any  vascular  wound  is  hemorrhage. 


1.  Hkmorriuge,  or  Loss  op  Bljood. 

Hemorrhoire  nia>'  arise  from  wounds  of  aiteries,  veins,  or 
capillaries,  or  from  wounds  of  the  three  combined.  In  arte- 
rial hemorrhage  the  blood  is  scarlet  and  appears  in  jets  from 
the  proximal  end  of  the  vetsel.  which  jcLs  are  synchronous 
with  the  pulse-beaU;  the  stream,  however,  never  intermits. 
The  stream  from  the  diKtal  end  is  darker  and  is  not  pulsa- 
tile.  Venous  hemorrhage  is  denoted  by  the  dark  hue  of 
the  blood  and  by  the  continuous  stream.  In  capillary  hem- 
orrhage fx:d  blood  wells  up  like  water  from  a  .sponge. 

In  subcutaneous  hemorrhage  from  vascular  rupture  (dif 
fuse  aneurysm)  tlicre  are  great  swelling,  cutaneous  discolora 
lion,  and  systemic  signs  of  hemorrhage.     If  an  arterj-  ruf 
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lures  in  an  extremity,  there  is  no  pulse  below  the  rupture.  If 
3  vein  ruptures  in  an  extremity,  intense  tcdcma  occurs,  Pro- 
fuHc  hemorrhage  induces  constitutional  symptoms,  and  death 
ntay  occur  in  a  few  seconds.  Generally,  after  the  bleeding 
ti.is  gone  on  for  a  time  synco[>c  occurs,  which  is  Nature's 
efibrt  to  arrest  hemorrhage,  for  during  llii.s  state  the  feeble 
circulation  and  the  increA:^d  coagulability  of  the  blood  give 
time  fur  the  formation  of  a  clot.  When  reaction  occurs  the 
clot  may  hold,  or  it  may  be  washed  away  with  a  renewal  of 
bleeding  and  syncope.  These  episodes  may  be  repeated 
until  death  supervenes.  Nausea  and  vertiLjo  exist,  black 
specks  float  before  the  eyes  (musca-  volitantes).  tinnitus 
aufium  exists,  delirium  is  not  unusual,  and  convulsions 
often  occur.  After  a  profuse  hemorrhage  an  individual  is 
intensely  pale  and  of  a  sort  of  greenish  tinge ;  the  eyes  arc 
fixed  in  a  glassy  stare  and  the  pupils  are  widely  dilated ;  the 
respirations  arc  shallow  and  sighing;  the  skin  is  covered 
with  a  cold  sweat;  the  legs  and  arms  arc  extremely  cold; 
the  pultie  is  soft,  ^mall,  conipres:iiblc.  Hiiltering,  or  often 
cinnot  be  detected;  the  heart  is  very  weak  and  fiultering; 
and  there  is  mu^tilar  tremor.  When  -iuch  a  dangerous  con- 
dition is  due  to  a  visible  hemorrhage,  temporarily  arrest 
bleeding  by  digital  pressure  in  the  wound,  lower  the  head, 
and  have  compression  made  upon  the  fcniorals  and  Mib- 
clavians,  so  as  to  divert  more  blood  to  the  brain.  Apply 
artificial  heat.  Inject  by  h>'podcrmoc lysis  the  normal  salt 
solution  {lO  to  t6  ounces)  into  the  cellular  tissue  of  the 
buttock;  inject  t^hcr  hypodcrmatically.  then  brandy,  and 
then  Ntr>'chnia  in  doses  of  gr.  ^.  Atropia,  digitalis,  and 
morphia  arc  recommended.  Give  cnenuila  of  hot  coflce 
and  bramly.  Apply  mustard  over  the  heart  and  spine.  As 
soon  as  reaction  begins,  arrest  the  bleeding  permanently  by 
the  ligature. 
Hamorrhaffio  Pe7er. — A  profuse  bleeding  is  apt  to  be  fo)< 
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lowed  by  Itver — hemorrhage  fever — due  to  the  absorption 
of  fibrin  fLTmcnt  from  cxiravasaled  blood  and  its  actioa  U|x>n 
a  profoundtj-  debilitated  system.  In  this  fomi  of  fever  ihcru 
arc  most  intense  thirst,  violent  headache,  dimness  of  vision, 
great  restlessness,  often  mental  wandering,  wilh  a  very  fre- 
quent, weak,  and  fluttering  heart. 

TrealmiHi. — In  treating  a  patient  alter  a  scvetc  hemor- 
rhage, apply  cold  to  the  head  to  prevent  scrouit  effusion  into 
the  brain.  Aconite,  morjihia,  and  neutral  mixture  arc  given 
by  the  mouth.  Fluids  and  ice  are  grateful,  Frequently 
sponge  the  skm  with  alcohol  and  water  (S.  W.  Gross). 
Milk  punch,  koumiss,  and  becf>pcptonoids  are  given  at 
frequent  intervals.  If  the  hemorrhagf  is  from  some  spot  inac- 
cessible to  ligation,  such  as  the  lung,  give  the  patient  3  grains 
of  gallic  acid,  1  grain  of  powdered  digitalis,  t  grain  of  ci^otintr, 
and  %  grain  of  powdered  opium  cvcr>*  three  or  four  hour^. 

Hnnostatic  agents  comprise  (l)  the  ligature;  {2)  torsion; 
(3)  acuprcs-surc ;  (4)  compression ;  (5)  styptics ;  (6)  the  actual 
cautery ;  and  (7)  forced  flexion  of  limbit. 

The  {ixaturf  may  be  made  of -silk,  flo<M-silk.  or  catgut,  but 
it  must  be  aseptic.  The  ligatures  should  be  about  ten  inches 
long.  The  vessel  is  drawn  out  with  forceps  and  separated 
from  surrounding  tissues.  The  forceps  are  better  than  the 
tenaculum  in  most  cases,  because  the  tenaculum  makes  a 
hole  through  which  blood  may  subsequently  exude.  When 
the  artery  lies  in  hard  tis.sucs  or  is  retracted  deeply  in  muscle 
or  fa.-tcia.  the  tenaculum  is  licst.  Tic  with  a  reef-knot.  'Pic 
tightening  of  the  first  knot  cuts  the  internal  and  middle 
coiils ;  ihe  second  knot  must  not  be  tied  too  tightly,  or  it 
will  cut  the  ligature.  l>o  not  jerk  the  ligature  in  tying, 
and  cut  it  off  close.  Hoth  ends  of  the  vessel  are  tied. 
If  an  artery  is  incompletely  divided,  tic  on  each  side  of 
the  cut  and  entirely  sever  the  vessel  between  the  liga- 
tures.    If  a   large  vein   is   slightly   torn,   try   pinching   up 
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the  vein-walls  around  the  rent  and  apply  a  ligature  (latent 
ligature).  IT  the  lik-ciling  comes  from  an  artery  very  close 
to  its  point  of  origin,  tic  the  main  trunk  av  well  a^  the  bleed- 
ing branch,  otherwise  the  clot  formed  will  be  too  short  and 
sccondar)'  hemorrhage  will  be  inevitable.  When  the  parts 
about  an  artery  are  so  thickened  that  the  3rtcr>-  cannot  be 
drawn  out,  ann  a  t-Iagcdorn  needle  (Fig.  38)  with  catgut 


and  so  pass  the  latter  around  the 
vessel  that  the  catgut  will  include 


PU  )!.— Hivnlani  XmlUt.  Flb.m.-Ti>n1anlnCanIinul()r(B«nwd>ndHiicllc), 

the  ve<i.scl  with  some  of  the  surrounding  tissue,  and  tic  the 
ligature.  This  method  is  pursued  in  necrosis,  atheroma, 
•car-tissue,  sloughing,  etc.  Never  include  a  net\'c.  If  this 
mode  of  ligation  fails,  try  acupressure. 

TwsicH. — By  means  of  torsion  the  internal  and  middle 
coats  are  ruptured  and  the  external  coat  is  twisted.  It  is  a 
safe  proce<lurc.  .ind  is  practisetl  hy  many  surgeons  of  high 
standing  upon  vessels  as  large  as  the  femora).  Torsion  has 
the  signal  merit  of  not  introducing  possible  infection  in  lrg.-i- 
turcs.  The  \'esscl  is  drawn  out  by  one  [xitr  of  rorcejos,  and 
another  pair  is  ,ipplied  transversely  half  an  inch  above  the 
cut  end  and  twisted  six  or  eight  times.  Figure  39  a,  6 
shows  torsion  in  continuit>'. 
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Atuprtssure  Ja  pressure  with  a  pin.  A  pin  is  simply  passed 
under  a  vessel  (transfixion),  leaving  a  little  tissue  on  each 
side  between  the  |jin  ami  vessel.  A  needle  c;in  be  pa»«ed 
under  a  vessel,  and  it  wire  be  tlirowii  over  the  needle  and 
twisted  (circumclusion).  The  needle  on  be  inserted  ujwn 
one  side,  passed  throu|;h  tuilf  an  inch  of  tissues  up  to  the 
vessel,  be  given  a  quarter-twist,  and  be  driven  into  the  tissues 
across  the  artery  (torsociusion).  Some  tissue  is  picked  up 
on  tlic  needle,  folded  over  the  vessel,  and  pinned  to  the  other 
side  (retrod usion).  Acupressure  is  used  for  inlUmcd  or 
.  atheromatous  vessels,  in  sloughing  wounds,  and  where  a 
ligature  will  not  hold. 

Compression  is  cither  direct  or  indirect — that  is,  in  the 
wound  or  upon  il-s  artery  of  .'*upply.  In  the  removal  of  the 
upper  jaw,  arrest  bleeding  by  plugging.  In  injury  ofa  cere- 
bral sinu«,  plug  with  gauze.  Compression  and  hot  water 
{120'^)  will  stop  capillary  bleeding.  A  graduated  compress 
is  often  used  in  hemorrhage  from  the  palmar  arch.  A  com- 
pR'Ss  will  aiTcst  bleeding  from  superficial  veins.  The  knotted 
bandage  of  the  scalp  will  arrest  bleeding  from  the  temporal 
artery.  Long-conlinucd  pressure  causes  pain  and  itiflam* 
mation. 

Styptics. — Chemicals  arc  now  rarely  used.  In  cpistaxis 
we  may  pack  with  plugs  of  gauxe  saturated  in  antipyrine. 
In  bleeding  from  a  looth-socket.  pack  with  rtyptic  cotton 
{absorbent  cotton  soaked  in  Mon.-H:r$  solution  and  dried). 
In  bleeding  from  an  incited  urinary  meatus,  p.ick  with 
styptic  cotton.  Cold  water  or  tee  acts  as  a  st)'ptLC  by  pro- 
ducin^  reflex  vascular  contraction.  Hot  w.iter  produces 
contraction  and  coagulates  the  albumen.  The  temperature 
should  be  from  1 15°  to  120"  F.  A  mixture  of  equal  parts 
of  alcohol  and  water  stops  capillary  oojting. 

Tfte  aclKot  cauu-ry  is  a  most  ancient  hemostatic.  It  is 
still   used  in  some  cases   after  excising  the  upper  jaw,  in 
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bleeding  after  the  removal  of  some  miiiignant  growths,  in 
contiRtii.-d  hemorrhage  from  the  pru-ttilic  jilcxus  of  veiiH. 
afU'f  lateral  hthotomy,  ^nd  to  ■'loiJ  uoxing  after  the  excision 
of  venereal  warts.  Wc  are  driven  to  it  in  "bleeders" — ^that 
is,  tlio<H;  persons  who  have  a  hcinorrh<igtc  diathesis,  and  who 
may  die  from  having  a  tooth  pulled  or  from  receiving  a 
scratch.  It  will  arrest  hemorrhage,  but  sloughing  is  bound 
to  occur,  and  when  the  stough  separates  secondary  Iiemor- 
rhage  is  apt  lo  set  in.  The  iron  for  hemostatic  purposes 
must  be  at  a  blaek  heat. 

Fomd  fiexhn  is  a  variety  of  indirect  compression.  It 
will  slop  bleeding,  but  soon  becomes  intensely  jKiinful. 

Goliitn  Rules  far  PrtKainrt  in  IMmary  Htmorrhngt. — 
I.  In  arterial  hemorrhage,  tie  the  artery  in  the  wound, 
enlarging  the  wound  if  necessary.  In  tying  the  main  artery 
of  the  limb  in  continuity  we  fail  to  cut  off  the  bleeding  from 
the  dLsta]  extremity.  .inU  hemorrhage  is  bound  to  recur.  If 
we  fail  to  look  into  the  wound,  wc  cannot  know  what  is  cut: 
it  may  be  only  a  branch,  and  not  .1  main  irujik.  The  same 
rule  obtains  in  secondary  hemorrhage  (Giilhric's  rule), 

2.  Ligate  veins  as  wc  would  arteries. 

3.  In  a  wound  of  the  superficial  palmar  arch,  tie  both  crnls 
of  the  divided  vessel. 

4.  In  a  wound  of  the  deep  palmar  arch,  enlarge  the 
wound,  if  necessary,  in  the  direction  of  the  flexor  tendons,  at 
the  same  time  maintaining  pressure  upon  the  brachial  artery. 
Catch  the  ends  of  the  arch  with  hemostatic  forceps  and  tic 
both  ends.  If  tlic  artcr>'  can  be  caught  by,  but  cannot  be 
tied  over  the  point  of,  the  forceps,  leave  the  instrument  on 
for  four  d.iys.  If  the  arter>'  cannot  be  caught  with  forceps, 
try  a  tenaculum.  If  these  means  fail,  insert  n  sm.-iH  piece  of 
gauze  in  the  depth  of  the  wound,  put  over  this  a  larger  piece. 
and  keep  on  adding  bit  after  bit,  cich  one  larger  than  its 
predecessor,  until  tlicrc   is  constructed  a  conicd   pad  the 
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^H  apex  of  which  is  Against  the  extremities  of  the  cut  arch  and 
^1  tlic  base  of  whid)  is  well  external  to  the  palm.  Bandngc 
^^  each  linger  and  the  thumb,  put  a  jMcce  of  metal  over  the 
pad,  put  a  comprc&s  in  front  of  tlte  elbow,  flex  the  forearm 
upon  the  am),  wrap  the  hand  in  gauze,  pUcc  the  arm  upon 
a  straight  »phnt,  apply  firinly  iin  ascending  ^iral  reverse 
hantlage  of  the  arm.  starting  at  a  figure-of-S  of  the  wrist, 
and  hang  the  hand  in  a  sling.  The  pad  is  left  in  place  (br 
six  or  seven  days  unless  blccdini;  keeps  on  or  recurs.  If 
bleeding  is  maintained  or  begins  again,  ligate  the  radial 
and  uln^ir.  If  this  manu:uvrc  fails,  we  know  that  the 
interosseous  arter>'  is  furnishing  the  blood  and  that  tho 
brachial  must  be  tied  at  the  bend  of  the  elbow.  If  this 
fails,  amputate  the  hand. 

5.  In  primary  hemorrhage,  if  the  bleeding  ceases,  do  not 
disturb  the  parts  to  look  for  (he  vessel.  If  the  vessel  is 
clearly  seen  in  the  wound,  tic  it;  otherwise  tlo  not,  as  the 
bleeding  may  not  recur.  This  rule  does  not  hold  good  when 
a  targe  artery  is  probably  cut.  when  the  subject  will  require 
transportiition  (as  on  the  battle- field),  when  a  man  has 
delirium  tremens,  mania,  or  delirium,  or  when  he  is  a  Itea\'y 
flrinkcr.     In  these  case«  always  look  for  an  artery  and  tic  it. 

6.  When  a  person  is  bleeding  to  death,  arrest  hemorxliage 
temporarily  by  digital  pressure  in  the  wound  and  apply 
above  the  wound  a  tourniquet  or  Esmarch  liandagc.  Hting 
about  reaction  and  then  liK^te.  but  do  not  operate  during 
collapw:  if  the  bleeding  can  be  controlled  by  pressure. 

7.  If  an  artery  be  divided  incompletely,  put  a  ligature  on 
each  side  of  the  vessel-wound  and  then  sever  the  artery  so 
as  to  permit  of  complete  retraction. 

8.  If  3  branch  comes  off  ju<t  below  the  ligature,  tie  the 
branch  as  well  as  the  main  trunk. 

9.  If  a  branch  of  an  artery  is  divided  very  close  to  a  main 
trunk,  tic  the  branch  and  also  the  main  trunk.     If  the 
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brand)  alone  be  tied,  the  internal  clot,  being  very  ^lort,  will 
be  washed  away  by  the  blood-current  of  the  larger  vessel. 

10.  If  a  large  vein  is  slightly  torn,  put  a  lateral  ligature 
upon  its  wall.  Gather  the  rent  and  the  tissue  around  it  in  a 
forceps  and  tic  the  pursed-up  mass  of  vein-wall. 

11.  When  a  branch  of  a  large  vein  is  lorn  close  to  the 
niain  trunk,  tie  the  branch,  and  not  the  main  trunk.  Apply 
practically  a  lateral  ligature. 

12.  If,  after  tying  the  cardial  extremity  of  a  cut  artery,  the 
distal  extremity  cannot  be  lound  even  by  a  careful  search 
after  enlarging  the  wound,  fimily  pack  tlie  wound. 

13.  In  bleeding  from  diploi:  or  cancellous  bone,  uitc 
Horsiley's  antiseptic  wax, 

t4.  In  bleeding  from  a  vessel  in  a  bony  canal,  plug  ihe 
canal  wftl)  -in  antiseptic  stick  and  break  the  wood,  or  fill  up 
the  orifice  of  the  canal  with  antiseptic  wax;  or,  if  this  fails, 
ligate  the  artery  of  supply. 

15.  In  bleeding  from  the  internal  mammary  artery,  pass  a 
large  curved  needle  holding  a  piece  of  silk  into  the  chest, 
under  the  vcitsel  and  out  ;igain,  and  tie  the  thread  tightly. 

16.  In  bleeding  from  an  intercostal  3rter>'.  make  pressure 
upward  and  outward,  or  throw  a  ligature  by  me.ins  of  a 
curved  needle  entirely  over  a  rib,  lying  it  externally,  or 
resect  a  rib  and  tic  the  artery. 

17.  In  collapse  due  to  puncture  of  a  deep  vessel,  the  bleed* 
ing  having  ceased,  do  not  hurr^-  reaction  by  stimulants.  Give 
the  clot  a  chance  to  hold.  VVnp  the  .tufTerer  in  hot  blankets. 
If  the  condition  is  dangcrou.s,  iiowever.  Htimulate  to  save  lifc. 

t8.  In  punctured  wounds,  as  a  rule,  try  pressure  before 
using  ligation. 

ig.  After  a  severe  hemorrhage  ahmys  put  the  patient  to 
'  bed  and  elevate  the  d.iniagc<l  part  (if  it  be  an  extremity  or 
[the  head). 

20.  A  clot  which  holds  for  twelve  hours  after  a  primary 
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hemorrhitg^  will  probably  hotel  permanently ;  but  even  after 
twelve  hours  be  Wiitchful  and  insist  on  rest 

31.  ir  recurrence  of  a  hemorrhage  from  a  limb  is  feared. 
mark  with  anihne  or  iodine  the  spot  on  the  main  artery  where 
compression  is  to  be  applied,  put  on  a  tourniquet  lonscly,  and 
order  the  nurse  to  screw  it  up  and  to  send  for  the  phyMCtan 
at  tile  first  sign  of  renewed  bleeding.  ThLs  mu»t  often  be 
done  in  gunshot  wounds. 

22.  In  cxtra-dural  hemorrhage,  trephine.  The  side  to  be 
trephined  is  determined  by  the  symptoms,  and  not  by  the  situ- 
ation of  the  injury.  The  o]}cning  is  made  on  a  level  with  the 
upper  orbital  border  and  one  and  a  quarter  inches  behind  the 
external  angular  process.  Tills  opening  exposes  the  middle 
meningeal  and  its  anterior  branch  (Keen).  If  this  docs  not 
expose  a  clot,  trephine  over  the  posterior  branch,  on  the  same 
level  aniJ  jwst  below  the  piirietul  eminence.  When  the  clot 
is  found,  cniari^e  the  opening  with  the  rongeur,  scoop  out 
the  clot,  and  stop  the  bleeding  by  passing  a  catgut  ligature 
through  tile  dura,  under  the  artery  and  out  again,  and  then 
tying  it. 

23.  In  hemorrhage  from  a  cerebral  sinus,  catch  the  edges 
of  the  opening  with  forceps  if  possible  and  Hg-itc;  apply  a 
lateral  ligatiin-,  or  leave  the  forceps  on  for  forty-eight  hours, 
or  comprcs,s  firmly  with  onf  large  piece  of  iodoform  gauze. 

34.  In  extra-medullary  spinal  hemorrhage  rapidly  advanc- 
ing and  threatening  life,  perform  n  laminectomy  and  arrest 
the  hemorrhage. 

25.  In  bleeding  from  a  tooth-socket,  use  ice.  If  this  treat- 
ment fails,  plug  with  gauze  infiltrated  with  t;innin.  clo.'te  the 
jaws  upon  the  plug,  and  hold  ihcm  with  Rirtt^nN  bnndage. 
If  this  expedient  fails,  soak  the  plug  in  Mongol's  .wlution, 
and  if  this  is  futile,  use  the  cautery.  Presture  on  the  carotid 
and  ice  over  the  jaw  and  neck  are  indicated.  It  may  be 
necessary  to  tic  the  common  carotid. 
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26.  In  intnt-abdominal  hcmarrha};c,  open  the  bcUy.  If 
the  blood  itccumulatc-s  so  rapidly  as  to  prevent  the  locution 
of  tho  bleeding  point,  compress  the  aorta  or  pack  the  abdomi- 

.  nal  cavity  with  large  sponges.  In  parenchymatous  hemor- 
rhage, try  packinif  witlj  iodoform  gau«:.  In  the  liver,  if  this 
fells,  suture  the  torn  edge  or  use  the  cautery.  Scvcr"  wounds 
of  the  spleen  demand  splenectomy;  those  of  the  kidney. 
nq)hrcctom>'.  Mesenteric  vessels  are  li^ated  en  mnssc  with 
.silk  (Seiin).  Wounds  of  stomach  and  intestines  causing 
hemorrhage  require  stitching  of  their  edges.  When  there 
are  »n  infinite  number  of  points  of  bleeding,  take  a  number 
of  sponges,  tie  a  piece  of  iodoform  gauze  firmly  to  each  one, 
pack  many  places  in  the  belly  with  the  sponges,  bring  the 
gauze  out  of  the  wound,  and  remove  the  sponges  from  bcloWi 
upward  one  at  a  time,  securing  the  bleeding  point>  as  tlicy 
come  into  view. 

27.  In  abdominal  section  for  di.scasc  of  the  female  [Klvic 
organs,  blee<ling  i.s  limited  by  the  clamp  or  by  pressure-for- 
ceps. Ligation  en  masse  is  often  practi.sed.  Use  silk.  A 
large  mass  can  be  tr:m.-<(ixed  and  tied  in  sections.  Bleeding 
edges  are  stitched.  Areas  of  oozing  arc  treated  with  teni- 1 
porar>'  pressure  and  liot  water,  or,  if  this  Biils,  by  the  cautery.' 
Packing  can  be  used  as  a  tamponade,  which  is  a  gauze  pouch, 
pieces  of  gauze  being  packed  into  this  pouch  after  its  tnser- 

,tion  into  the  belly. 

28.  A  ruptured  varicose  vein  requires  a  compress,  a  band- 
'age  from  the  periphery  up,  and  elevation. 

29.  For  capillary  hemorrhage  use  hot  water  and  com- 
pression, or,  if  this  fails,  the  cautery.    Understand  that  cap- 

tillary  bleeding  docs  not  so  much  mean  bleeding  from  genu- 
'  inc  cipillaries  as  it  does  bleeding  from  arterioles  and  venules. 

30.  Pressure  above  a  wound  stops  arterial  hemorrhage, 
but  aggravates  vcnou.s  bleeding.     Pressure  below  a  wound 

■  Mops  venous  hemorrhage,  but  incre.ises  arten.il  bleeding. 
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31.  In  severe  cfHStaxis,  or  bleeding  rrom  the  nose,  pack 
the  narcs.  Pass  a  Uellocq  canula  (I'ig.  40)  along  the  floor 
of  one  nostril  into  the  pharynx,  project  the  stem  into  the 
mouth,  tic  a  plug  of  Ijnt  or  gauze  to  the  stem,  and  with- 
draw it.  Carry  out  the  same  procedure  upon  the  other 
nostril,  pull  the  strings  firmly  forward,  pack  the  nostrils 
from  before  backward,  and  tic  the  strings  around  the  head. 
Soaking  the  lint  or  gauze  in  antipyrine  solution  is  a  good 


ho.  «(■.— Plujtiinc  iSt  Nun  tim  KfiliUlU  IGunln). 


I^an.  Do  not  use  subsulphatc  of  iron,  as  it  forms  a  disgust- 
ing,  clotty,  adherent  mass.  If  a  BcHocq  canula  is  not 
obtainable,  push  a  soft  cjitlieter  into  the  pharynx,  catch  it 
with  a  finger,  pull  it  forward,  and  tic  the  plug  to  it, 

32.  In  gunshot  wounds  the  primary  hemorrh.igc  is  slight 
unless  a  large  vessel  is  cut.  The  bleeding  may  be  visible  or 
may  be  internal  (concealed),  the  blood  running  into  a  natu- 
ral cavi^  or  among  the  muscles.    Capillary  oozing  is  arrested 
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by  very  hot  water  and  compression.  Venous  bleeding  is 
usually  arrested  by  eompru^sion.  If  a  large  vessel  is  tlic 
source  of  bleeding,  enlarge  tbc  wound  and  tic  the  vessel. 
If  tlic  artery  cannot  be  found  in  llie  wounil,  tic  the  main 
trunk. 

33.  In  prolonged  bleeding  from  a  leech-bite,  try  compres- 
sion over  a  plug  saturated  with  alum  or  with  tannin.  If  this 
fails,  pass  under  the  wound  a  liarc-lip  pin  and  encircle  it 

^witli  a  picci.'  of  silk.     If  this  fails,  use  tlie  iiclual  cauter>*. 

34.  In  sevt;re  bleeding  from  the  ear,  elevate  the  head,  put 
"an  ice-bag  over  the  ma^^toid,  give  opium  and  acetate  of  lead, 

and.  if  blood  runs  into  the  moutb,  plug  the  Eustachian  tube 
with  a  piece  of  catheter. 

35.  Umbilical  hemorrhage  in  infants  requires  pressure 
over  a  plug  containing  tannin  or  alum.  If  this  fails,  pass 
hare-lip  pins  under  the  navel  and  apply  a  twisted  suture. 
If  thi.i  Ciils.  use  the  actual  cautery. 

36.  Rectal  bleeding  requires  elevation  of  the  buttocks, 
insertion  of  plugs  of  jee.  ice  to  the  anus  and  perineum, 
astringent  injections  (alum),  and  the  internal  use  of  opium, 
cr^ot,  and  acetate  of  lead.  If  these  means  fail,  plug  the 
bowel  over  a  catheter,  or  insert  and  inflate  a  Peterson  bag  or 
a  cotpcuryntcr,  or  tampon  and  use  a  T-bandgc.  If  the  bleed- 
ing persists  or  if  a  considerable  vessel  is  bleeding,  stretch 
the  sphincter,  cilch  the  bowel  and  draw  it  down,  seize  the 
vessel,  and  tie  it  if  possible;  if  not,  leave  the  forceps  in 
place,     bailing  in  this,  the  actual  cautery  must  be  used. 

37.  Subcubineous  hemorrhage,  if  f^cverc,  demands  that  an 
inci-sion  be  made  .and  ligiition  be  |>erformcd. 

38.  Blee<iing  from  a  cut  urethral  meatus  requires  the 
insertion  of  .styptic  cotton  and  the  ,ipplication  of  pressure. 
Moderate  bleeding  from  the  urethra  can  usually  be  arrested 
by  a  hot  bougie,  by  hot  injections,  or  by  tying  a  condom 

er  a  catheter,  .and,  aitcr  inserting  it,  infl.iting  the  condom 
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by  blowing  through  the  catheter  and  plugging  the  orifice 
of  the  instrument,  thus  using  pressure.  Sitting  with  the 
penncum  on  a  thickly- folded  towd  is  useful.  Ice  to  ihc 
jicrineum  docs  good.  If  these  means  are  futile,  perform  an 
external  urethrotomy  and  reach  the  bleeding  point. 

39.  Hemorrhage  from  the  prostate  retjuires  hot  injec- 
tion.<(,  the  introduction  of  a  large  bougie  first  dipped  in 
very  warm  wiitcr.  and  the  retention  of  a  catheter  for  two 
days.  Perineal  section  may  be  required,  or  .suprapubic  cyst- 
otomy with  ixicking  which  does  not  occlude  the  ureteral 
orifice*. 

40.  Vesical  hemorrhage  usually  ceases  spontaneously,  in 
which  cai«c  the  urine  must  be  drawn  ofl*  and  the  viscus  be 
washed  out  frequently  with  a  solution  of  boric  acid  to  pre- 
vent septic  cystitis.  If  blood-clots  prevent  the  flow  of  urine, 
break  ihem  up  with  a  catlictcr  and  inject  vinegar  and  water. 
Perfect  quiet  is  to  be  maintained,  cold  acid  drinks  to  be 
given,  ice-bags  to  be  put  to  the  perineum  and  hypogastric 
region,  and  opium  with  acetate  of  lead,  ergot,  or  gallic  acid 
to  be  given  by  iho  mouth.  If  the  hemorrhage  is  severe  or 
persistent,  perform  a  .suprapubic  cystotomy. 

41.  In  hemorrhage  after  lateral  lithotomy,  ligate  if  pos- 
sible. If  the  vev'sel  can  be  caught  but  cannot  be  ligated, 
leave  the  forceps  in  i>lace,  If  we  cannot  catch  the  vessel 
with  forceps,  try  a  tenaculum.  If  the  tenaculum  fail-s  ])ass  a 
throadod  curved  needle  through  the  tissues  around  the  ves- 
sel and  tie  the  ligature.  Plugs  of  ice  and  injections  of  hot 
water  may  be  tried.  These  means  tailing,  pressure  is  indi- 
cated. Take  a  canula.  fasten  to  it  a  chemise  (Fig.  41), 
empty  clots  from  the  bladder,  insert  the  instrument  into  tlic 
viscus,  and  pack  gauze  between  the  side?  of  the  canula  and 
the  chemise.  The  chemise  is  bulged  out  and  pressure  is 
made.  Tie  the  canula  by  means  of  tapes  to  a  T-band3{;c. 
Pressure  is  thus  combined  with  vesical  drainage.    Buckstone 
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Urown  makes  ptx;ssurc  by  inflating  a  rubber  bag  with  air. 

^kTIic   hot   iron  may  occasionally  be-  demanded. 

^V    42.  Renal  bleeding  requires  ice  to  the  loin,  tannic  acid 

[  and  opium,  gallic  acid  and  sulphuric 
acid,  ergot,  and  perfect  quiet.  If  the 
bleeding  threatens  life  and  the  dis- 
eased org.in  is  identified,  perform  a 
lunibiir  nephrectomy ;  if  not  sure  which 
organ  is  di.se;u*ed,  ]x;rform  an  abdom- 
inal nephrectomy. 

43.  Vaginal  hemorrhage  requires  the 

r  ligature  or  the  tampon. 
44.  Severe  uterine  hemorrhage  (un- 
connected with  pregnancy)  requires  the 
tampon.  Persistent  hemorrhage  due  to 
I  morbid  growths  may  require  removal 
^  of  the  tubes  and  appendages,  ligation 
•  of  the  uterine  and  ovarian  arteries,  or 
^^  hystercctodiy, 

^B    4$.  Hicniatcmesis,  or  bleeding  from 

^^Ihe  stomach,  is  treated  by  the  swallowing  of  ice.  giving 
tannic  acid  (dose,  so  or  30  grains)  or  Monsel's  solution 
{3  drops).  Never  give  tannic  acid  and  Monsel's  solution  at 
tlic  same  time,  a»  they  mix  iind  furm  ink.  Opium  is  usually 
ordered.     Acetate  of  lead   and   opium  and  gallic  acid  arc 

I  favorite  remedies,  and  ergot  is  used  by  many.    Give  no  food. 
46.  In  bleeding  from  the  small  bowel,  give  acetate  of  lead 
gind  opium,  sulphuric  acid,  ergot,  or  Monsel's  salt  in  pill 
form  (3  grains),  allow  no  food  for  a  time,  and  insist  on  liquid 
diet  for  a  considerable  period. 
47.  In  bleeding  from  the  largo  bowel,  use  styptic  injections 
I       (10  grains  of  alum  or  j  grains  of  bluestone  to  5j  of  water). 
If  bleeding  is  low  down,  use  small  amounts  of  the  solution; 
if  high  up,  large  amounts.     Do  not  use  absorbable  poisons. 
17 
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48,  H.-cmoptysis,  or  bleeding  from  the  lung,  is  treated  by 
murpliia  h)-i)0(lcrmalic.ill>',  by  perfect  rc»t,  by  dry  cups  or 
ice  over  the  affected  spot  if  it  can  be  located,  by  ergot,  and 
by  gallic  ^cid.     Gallic  ncJd  aid<i  coagulation.' 

Rouotionary  or  Beoiurent  Hemorrba^r*  (called  also 
Consecutive,  Intermediate,  or  Intercurrent). — This  form  of 
hemorrhage  comes  on  durint;  reaction  from  an  accident  or 
an  operation — that  is.  during  the  first  fort>'-eight  hours.  It 
is  usually  due  to  badly-ap|>Iied  ligitturcs,  or  may  result  from 
vascular  excitement  or  from  hyjwrtrophicd  heart,  the  Jump- 
ing arteries  loosening  the  ligature.  The  Lsm;trch  apparatus 
is  not  unusually  the  cause.  The  constricting  band  paralyzes 
the  smaller  arteries,  which  do  not  bleed  during  shock  and 
do  not  contract  as  shock  departs ;  hence  bleeding  comes  on 
Willi  reliction.  To  lessen  the  danger  of  the  Ksmarch  appa- 
ratus, use  a  broad  constricting  band  rather  than  a  rubber 
tube.  During  reaction  after  nn  amputation,  if  slight  hemor- 
rhage occurs,  elex-atc  the  .stump  and  compress  the  flaps. 
If  the  hemorrhage  persi.sts  or  at  any  time  becomes  severe, 
make  pressure  on  the  main  artet)-  of  the  limb,  open  the 
flaps,  turn  out  the  clots,  find  the  bleeding  point,  tigatc,  asep- 
ticize, close,  and  dress.  In  any  severe  reactionary  hemor- 
rhage, opi-ii  ihc  wound  at  once  and  ligale. 

Secondary  hemorrhage  may  occur  at  any  lime  in  the 
period  between  forty-eight  hours  after  the  accident  or  opera- 
tion  and  the  complete  cic.itrization  of  the  wound.  Secondary 
hcmorrh.tgc  m,iy  be  due  to  atheroma,  to  slipping  of  a  liga- 
ture, to  inclusion  of  nerve,  fascia,  or  muscle  in  the  ligature. 
to  sloughing,  to  crysipehis,  10  septicaemia,  to  py.Tmia,  to 
gangrene,  .and   to   overaction  of  the   heart.  -  If  during   an 
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Operation  the  vessels  arc  found  atheromatous,  acupre:v>ure 
h.iti  best  be  used,  or  pass  a  thread,  by  Riciiti!>  of  a  Ha^edom 
needle,  around  tlie  vessel,  including  a  cushion  of  tissue  in 
the  loop  of  the  ligature  (this  prevents  cutting  through). 
One  great  trouble  with  atheromatous  arteries  is  that  their 
coats  Gtnnot  rctnict ;  anutJicr  trouble  is  thai  the  li^aturL-  cuts 
entirely  through  them.  If  nftcr  an  operation  the  pulse  is 
found  to  be  forcible,  rapid,  and  jerking,  give  aconite,  opium, 
and  low  diet. 

TreatmiHt  of  Seeondary  Htmorrhagt. — The  method  of 
treatment,  supposing  .1  case  of  lc(; -amputation  in  which, 
several  days  after  the  operation,  a  little  oozing  is  detected,  is 
to  elevate  the  stump,  iippl>'  two  compresses  over  the  flaps, 
and  carr)'  a  firm  bandage  up  the  leg.  If  the  bleeding  is  pro- 
fuse or  becomes  so,  make  pressure  on  the  main  artery,  open 
and  te.ir  the  flaps  apart  with  the  fingers,  find  the  bleeding 
vciisci  and  tic  it,  turn  out  the  dots,  ascpticixc,  close,  and 
dresx,  If  the  bleeding  begins  at  a  period  when  the  stump 
is  nearly  healed,  cut  down  on  the  main  arterj-  just  above  the 
stump  and  ligate.  In  secondar)'  hemorrhage  from  a  blood* 
vessel  in  nodular  tissue,  throw  a  lig.iture  around  the  vessel 
by  a  curved  needle  and  tie  higher  up,  or,  if  this  fails,  ampu- 
tate. When  secondar)'  hemorrhage  arises  in  a  sloughing 
wound,  apply  a  tourniquet  or  an  Esnwrch  bandage,  tear  the 
wound  o|)cii  to  the  bottom  with  a  grooved  <)irector,  look  for 
the  orifice  of  the  vessel,  dissect  the  artt;ry  uji  and  down  until 
a  healthy  point  is  reached,  and  tie  both  ends.  If  this  fails, 
include  tissue  in  the  ligature  or  use  acupressure.  In  sec- 
ondary hemorrhage  from  atheromatous  vessels,  use  acupres- 
sure or  include  surrounding  tissue  in  the  ligature. 

Secondary  hemorrhage  may  occur  after  ligation  in  ccwi- 
tinutt>',  the  blood  usually  coming  from  the  distal  side.  If 
the  dressings  arc  slightly  stained  with  blood,  put  on  a  gradu- 
ated compress.     If  the  bleeding  continues  or  is  severe,  make 
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pressure  on  the  main  artery  of  the  limb,  o^ca  the  wound  and 
lig.itc,  wrap  the  part  in  cotton,  elevate,  and  surround  with  hot 
bottles.  If  this  rc-ligation  is  done  on  the  femoral  and  faiU, 
do  not  Itgatc  higher  up.  as  Kanprone  will  o-'itaiidy  occur,  but 
amputate  at  once,  above  the  point  of  hemorrhage.  If  dealing 
with  ihc  brachial  artery,  do  not  amputate,  but  ttgate  higher 
up  and  make  compression  in  the  wound.  In  a  secondary 
hemorrhage  from  the  innominate,  tie  the  vertebral.  The 
best  way  to  deal  with  secondary  licmorrhagc  is  not  to  have 
it.  and  thorough  antisepsis  is  the  gnMtest  passible  safeguard. 

2.    Ol'UKATIONS  ON   THE  VASCtrtJiR  SWTEM. 

ParacentesiH  auriouli,  or  tapping  the  heart-cavity,  has 
been  suggested  for  the  relief  of  an  ovcr-distendcd  heart 
from  pulmonary  congestion.  The  right  auricle  should  be 
tapped.  l'u.ih  the  aspirator-needle  directly  backward  at  the 
right  edge  of  the  sternum,  in  the  third  interspace.  This 
operation  is  not  recommended,  as  it  is  highly  dangerous 
and  is  of  questionable  value. 

Paraceatesia  perioardU,  or  tapping  the  pericardial  sac.  is 
only  done  when  life  is  endangered.  Introdiict.-  the  needle 
two  inches  to  the  left  of  the  left  edge  of  the  sternum,  in  the 
fifth  interspace,  and  push  it  directly  backward  (thus  avoiding 
the  internal  mammary  artery). 

Operation  for  Varix  of  Ljog. — In  this  operation,  m.ike, 
at  several  points  in  the  course  of  the  long  saphenous  vein, 
skin  incisions  each  two  inches  long  .and  in  the  long  axis  of 
the  vessel.  Clear  the  vessel  at  each  incision,  apply  two  liga- 
tures an  inch  apart,  and  excise  Ihc  vein  between  tlicm.  Never 
operate  if  the  slightest  phlebitis  exists  (Barker).  Another 
method  is  as  follows:  The  p.iticnt  stands  for  a  time  before 
a  fire  to  enlarge  tlic  veins.  A  hare-lip  pin  is  pushed  into  the 
tis.sucs  .in  inch  from  the  vein,  at  ihc  upper  end  of  its  varicose 
portion ;  tlie  pin  is  passed  under  the  vein  and  emerges  an 


DISEASES  AND  INJURIES  OF  HEART  AND  VESSELS.    261 


inch  outside  of  it.  A  bit  of  catheter  wrapped  iii  gnuxe  is 
Liid  over  the  vein,  and  a  twisted  suture  is  carried  around  the 
pin  and  over  the  i>ad,  This  operation  is  done  lower  down  in 
one  Of  two  positions. 

Open  Operation  for  Varicocele. — The  open  operation  is 
by  I'ar  ihe  bcsl  jirocediire  fur  varicocele.  The  instruments 
used  arc  a  DCalpel,  an  aneurysm- needle,  a  Rcvcrdin  needle, 
a  grooved  director,  a  dissectint^-forceps,  an  Allis  dry  dis- 
sector, hemostatic  forceps,  and  scissors. 

Operation. — The  patient  is  recumbent  and  anictthetizcd. 
The  operator  stands  on  the  diseased  side.  The  as.fistant 
stands  on  the  sound  side  and  makes  pressure  over  the  inguinal 
ring  of  the  affected  side.  A  fold  of  skin  is  pinched  up  on 
the  scrotum,  and  the  surgeon  tmntfixcs  it  in  the  line  of  the 
cord,  so  that  he  will  have  an  incision  about  one  and  a  half 
inches  long  running  downward  from  below  the  external 
ring.  The  veins  are  reached  by  mean*  of  an  Alli-i  dissector 
and  the  cord  is  located  and  held  aside.  A  double  ligature 
of  silk  is  passed  under  the  veins  by  an  aneurysm -needle, 
The  threads  arc  scpatated  three-quarters  of  an  inch,  tied 
tightly,  and  cut.  The  veins  between  the  ligatures  are 
divided  or  excised.  The  scrotum  is  sewed  up  with  silk- 
worm gut,  a  small  drainage-tube  being  used  for  twenty-four 
hours.  Healing  i.s  complete  in  one  week.  Dr.  Hcam.  after 
resecting  a  portion  of  the  vein-mas.*,  ties  the  cut  end.s  together 
and  thus  shortens  the  veins. 

SubciitAnooUH  Li«n.turo  for  Varicocele. — In  this  opera- 
tion, employ  every  antiseptic  precaution.  The  patient  stands, 
and  the  operator,  sitting  in  front  of  him.  holds  the  veins  in  a 
%sAA  of  skin  away  from  the  vas  deferens  by  means  of  the 
thumb  and  index  finger  of  the  left  hand.  A  large  straight 
needle  carrying  a  double  piece  of  strong  silk  is  passed 
entirely  through  the  scrotum,  between  the  veins  and  the 
vas.     The   needle  is  again  hisertcd  at  the   pimcturc  from 
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which  it  emerged,  is  carried  around  under  the  skio  and  iii 
front  of  tlic  veins,  and  emerges  at  its  original  point  of  entry. 
'Flic  veins  are  thus  surrounded  b>-  the  silk.  The  patient, 
who  now  lies  down,  is  placed  under  the  Arst  stage  of  ether, 
and  tile  double  ligatures  arc  separated  as  fiir  as  jionsible  from 
each  other,  tied,  and  cut  olT,  the  knots  slii)|}ing  in  through 
tJie  puncture.  This  operation  presents  cerliiin  dangers.  The 
veins  may  be  wounded  and  tltc  vas  or  other  structures  may 
be  included.  In  an  operation  it  is  always  best  to  be  able  to 
sec  what  we  are  doing ;  hence  tlie  open  operation  is  preferred 
to  the  subcutaneous. 

Phl«botomy.  or  Veueeection. — The  instruments  used  in 
venesection  are  a  lancet  or  bistoury,  a  broom-handle,  ,i 
fillet  or  tape,  an  antiseptic  pad,  and  a  bandage. 

Optration. — The  patient  sits  on  a  chair  "  with  llic  arm 
abducted,  extended,  and  inclined  outward  "  (Harkcr).     The 

.surgeon  stands  to  the  right 
of  the  arm,  holds  the  elbow 
with  his  left  hand,  and  puts 
his  thumb  upon  tlie  vein 
below  the  intended  point 
of  puncture.  Asepticize  the 
parts  and  tie  the  tape  above 
the  elbow.  The  patient 
gra.tps  the  stick  firmly  and 
work.-L  his  fingers  to  swell 
tlic  veins.  Hither  the  mediui 
cephalic  or  me<)ian  biusitic  can  be  punctured  (Fig.  45}.  Tlie 
median  Uttilic  is  the  more  distinct,  and  is  the  vein  uNUally 
detected.  In  puncturing  it,  do  not  go  loo  deep,  as  nothing 
but  the  bicipital  fascia  scp.inites  it  from  the  brachial  artery. 
The  intxlian  cephalic  may  be  selected  (wc  thus  avoid  cn- 
dimgcring  the  brachial  artery),  but  remember  that  under  this 
vein  lies  the  external  cutaneous  nerve  (Fig.  42).    Steady  the 
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vein  with  the  thumb  »nd  open  it  by  transfixion,  making  an 
oblique  cut  which  divides  two-thirds  of  it.  Remove  the 
thumb  and  allow  bleeding  to  go  on,  instructing  the  patient 
to  work  his  fins^ers.  When  fainlncsa  begins,  rcntovc  the  fillet, 
put  an  antiseptic  pad  over  the  puncture,  apply  a  spiral  reverse 
bandage  of  the  hand  and  anii  ;uid  a  figurc-of-8  Ixindagc  of 
the  elbow,  and  place  the  arm  in  a  shng  for  several  day.-<, 

Transfusion  of  Blood.— This  operation  has  been  a  recog- 
nized procedure  since  1 824.  thouKh  it  has  certainly  been 
known  since  1492,  when  transfusion  in  the  case  of  Pope 
Innocent  VIIl,  w.is  made.  Its  chief  use  is  in  severe  hcmor- 
r)i:ige.  especially  post-partum,  in  which  it  replaces  the 
blood  loAt  and  supjiUes  something  for  the  heart  to  con- 
tract upon  until  new  blood  is  formed.  That  it  saves  life 
is  unijueKtionable,  but  the  procedure  falls  short,  in  per- 
manent result,  of  what  was  anticipated  for  it.  The  old 
view  was  that  blood  must  come  from  the  same  animal, 
but  Hrown-Sequard  demonstrated  that  the  blood  of  various 
animals  could  be  used,  and  Panum  proved  that  dcfibrinatcd 
blood  is  as  efficient  as  pure  blood.  This  discovery  of 
Panum  indicates  that  the  saline  elements  arc  those  which 
are  required  ;  hence  at  the  present  day  a  saline  fluid  is  more 
often  transfused  than  blood.  This  fluid  is  generally  thrown 
into  the  cellular  tissue  rather  than  into  thu  veins.  In  saline 
injection  by  hypodermoclysis,  which  is  so  useful  in  col- 
lapse, from  ten  to  sixteen  ounces  of  warm  normal  salt-solu- 
tion arc  gradually  parsed  into  the  cellular  tissue  by  means  of 
a  fountain-syringe  and  a  large  aspirating-ncedlc,  the  region  of 
injection  being  rubbiKl  and  kneaded.  Some  physicians  inject 
a  solution  consisting  of  boiled  water  and  phosphate  of  soda. 

Transfusion  of  blood  may  be  mtdinle,  A  thoroughly 
hcahhy  man  is  bled  from  the  median  basilic  vein,  the  blond 
being  caught  in  an  aseptic  tumbler  which  stands  in  a  basin 
of  water  at  I0o°  F.     The  heat  prevents  coagulation  of  the 
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blood,  which  is  dcfibrinatcd  by  whipping  with  a  clean  fnrlc. 
The  median  basilic  vein  of  the  sufTcrcr  is  exposed  by  an  in- 
cision, and  is  lifted  up  from  its  bed  by  a  probe  and  opened. 
There  are  sucked  up  in  an  aseptic  syringe  two  ounces  of 
blood,  which  is  at  once  injected  into  ttic  win  of  the  (Mlient; 
two  ounces  more  are  allowed  to  run  from  the  donor  and 
are  dclnbrinated,  and  two  ounces  moie  arc  thrown  into  the 
veins  of  the  recipient,  in  the  interval  prc&.sure  being  used 
to  prevent  bleeding.  There  ,tre  thus  introduced  ten,  twelve, 
or  sixteen  ounces.  The  chief  d.ingcrs  arc  emboliMn,  sepsis, 
and  the  entrance  of  air. 

Transfusion  of  blood  may   be  immfifiate.     Expose  with 
aotiseptic  cure  a  vein  of  tlie  donor  at  the  bend  of  the  elbow 
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and  a  vein  of  the  recipient  in  the  same  situntion.  Rllcts  being 
tied  above  each  elbow.  The  veins  must  be  thorou^jhly  bared 
to  the  extent  of  three-quarters  of  an  inch.  Open  the  veins 
and  introduce  the  canula;  of  an  Avcling  syringe  (Fig.  44). 
which  instrument  is  filled  with  normal  salt-solution.  The 
opening  is  small  and  transverse.  The  canula  in  the  vein  of 
the  donor  is  pushed  toward  the  hand,  that  in  the  vein  of  the 
recipient  being  pushed  toward  the  shoulder,  the  arms  of 
giver  and  receiver  resting  upon  a  table.  Remove  the  fillets. 
Compress  the  tube  between  the  bulb  and  the  giver,  open  the 
clips,  squeeze  the  bulb  to  drive  the  salt-solution  into  the 
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gnxf,  remowt  tbe  pressure  from  tlic  tube  bctwgm  tbe  bolb 
and  tbe  dooor,  cotnprcss  tbe  tube  bctweeo  tbe  bulb  and  tbe 
recipient,  and  allow  tbe  bulb  to  expand  and  fill  with  blood ; 
force  this  blood  out  by  the  same  plan,  and  tfans  continue  until 
six.  cigfat,  or  ten  ounces  are  tnmsfcrrcd.  Dress  eacb  pUMal  as 
after  phldtotocny.  Saline  tr^nsfusioo  is  sonwtimes  perfarmot 
Arterial  Tram^usiom. — Huctcr  prefers  tbe  arterial  mctbod 
of  transfusion,  in  order  to  scad  tbe  blood  tnore  gradually  to 
the  bean,  and  thus  prev-cnt  sudden  disturbance  of  the  circub- 
tio(L  A  little  air  in  an  arter)-  will  do  no  harm,  and  tbe  danf;cr 
of  venous  embolism  is  avoided.  The  radial  artcn-  is  fxposed 
and  Kurrounded  by  three  ligatures,  and  the  thread  ton-aid ' 
the  heart  is  at  once  tied.  Tbe  distal  ligature  is  slightly 
tightcnt-d  to  cut  off  anastomotic  blood-supply.  The  .irtcry 
is  cut  transversely  half  through;  the  syringe  is  inserted. 
pMntcd  toward  the  pcripher>*,  and  Eastcncd  by  the  third 
ligiiture :  the  second  ligature  is  loosened  and  the  blood  is  in- 
jected. CJn  finUhing,  the  peripheral  tliread  is  tied  tiglilly  and 
that  portion  of  the  artery  which  held  the  canuLi  is  excised. 


3.   IjGATIOK  OF   ArTKRIES    IS    CoNTINLTTV. 

The  instrumtaU  used  in  this  operation  are  two  scalpels  (one 
small,  one  rr>cdium),  two  dissecting-lbrccps,  several  hcnio- 
static  forceps,  toothed  forceps,  blunt  hooks  or  broad  riK'tal 
retractors,  an  Allis  dissector,  an  ancurjsm-necdli:,  for  super- 
ficial arteries  the  instrument  of  Saviard,  for  deep  vessels  the 
needle  of  I3tipuytrcn.  ligatures  of  catgut,  of  chiipmiciicd  gut, 
or  of  silk,  and  the  reflector  or  electric  forchcad-lanip  for  d«x'p 
vessels. 

The  position  varies  according  to  the  vessel,  though  the 
body  is  supine  except  when  ligation  i«  to  be  ijcrformcd  on  Ihc 
gluteal,  sciatic,  or  popliteal.  The  operator,  as  a  rule,  stanils 
upon  the  affected  side,  cutting  from  above  downward  on  the 
right  side  and  from  below  upward  on  the  left  side. 
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Ofuralion. — Accurately  determine  the  line  of  the  artery, 
and  Rukc  on  incUion  at  an  angle  of  five  degrees  to  this  line, 
avoidin;;  subciitiincouii  \'cins,  and  holding  the  acalpel  like 
.1  ftddlc-bow  or  a  dtniicr-knifc  while  cutting  tlie  sui>er(icial 
partx.  ami  like  a  pen  while  tnct.iing  the  dce^jcr  parts.  On 
reaching  the  deep  fatscia,  nuke  out  the  required  muscular 
gap  by  the  eye  and  fini^er,  so  moving  the  cxtreniit>'  as  to 
bring  individual  muscles  into  action.  Treves  cautions  us  not 
to  depend  upon  the  yellow  line  of  fat,  which  often  cannot 
be  seen  in  emaciated  people  or  when  an  Ksmarch  bandage 
is  employed;  nor  upon  the  white  line  due  to  attichment  to 
the  fascia  of  an  interniusculAr  .sepluni.  In  opening  the  deep 
portion  of  the  wounti.  relax  the  boimding  miis-cles  by  altering 
the  posture.  Open  a  mu^icuUir  interspace  with  the  knilc  or 
the  Allis  dissector.  Make  the  depths  of  the  wound  as  long 
as  the  superficial  incision.  Do  not  tear  structures  apart 
with  a  grooved  director  (Treves),  Arrest  hcmorrh.igc  as  it 
occurs,  Tr>*  to  find  the  situation  of  the  artery  with  the 
finger.  Pulsation  is  present,  but  it  may  be  very  feeble  and 
hard  to  detect  Tlie  artery  feels  like  a  very  thin  rubber 
tube;  it  is  compressible,  though  not  so  ea-^ly  as  a  vein, 
and  when  compressed  feels  like  a  Hat  band  u'hich  '\%  thinner 
in  the  centre  tli.in  at  the  edges  (Treves).  A  nerve  feels  like 
a  hard  round  cord.  The  vein^  are  sofl,  larger  than  their 
related  arteries,  and  so  ver>-  compressible  that  they  can 
scarcely  be  felt  when  pressed  upon,  compression  causing 
distal  distention.  If  the  wound  can  be  seen  well  into,  it  will 
be  noted,  as  Treves  asserts,  that  "  the  nerves  stand  out  as 
clear,  rounded,  white  cords ;  that  the  veins  arc  of  a  purple 
color  and  of  somewhat  uneven  anil  wavy  contour;  tliat  the 
artery  is  rcguUir  in  outline  and  of  a  palc>pink  or  pinkish- 
yellow  tint,  the  large  ves.sels  being  of  lighter  color  than  the 
small."  All  the  arteries  of  the  upper  extremity  and  all  the 
arteries  below  the  knee  arc  accompanied  by  two  veins  known 
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as  "vena;  coinitcs."  The  artfries  of  ihc  hrad  and  neck 
h.ive  «acli  u  stnglt:  atlcndtng  vcm,  except  the  lingual,  which 
has  vena:  comites.  Most  of  the  Kmaller  aricnes  of  the  trunk 
(pudic.  internal  mammary,  etc.)  have  vense  comites.  These 
companion  veins  may  lie  on  each  side  of  die  artery  or  in 
front  ;)nd  back  of  it,  and  they  communicate  with  one  another 
by  transverse  branches  crossing  tlic  artery.  On  reaching  the 
sheath,  pick  up  this  structure  with  toothed  forcofis  m>  .is  to 
make  a  transv-crse  fold,  and  thus  avoid  catching  the  artery  or 
vein ;  lift  the  fold  to  sec  that  it  is  free,  and  open  the  sheath  by 
cutting  tow;inl  the  edge  of  tlic  forceps  with  a  scalpel  held 
obliquely  with  its  back  toward  the  vessel,  thuit  nuking  a  small 
longitudinalincision(Pl.  3,  Figs.  i.i).  Hold  the  «dge  of  the 
incised  sheath  with  the  forceps;  pass  an  aneurymneedle 
under  the  vessel  and  from  the  forceps;  this  clears  one-half 
of  the  veswl,  Gr.-iap  the  oilier  edge  of  the  sheath  and  pass 
the  II neurytni- needle  all  the  way  around  the  vessel,  threading 
the  needle  when  it  cmei^cs  and  withdrawing  it  In  p.issing 
the  needle  this  Ia*t  time,  carry  it  away  from  its  most  (Lin- 
gcrous  neighbor.  If  vena:  comites  are  in  the  way.  try  and 
M:[>arate  them,  but  if  thi-«  proves  difficult,  include  them  in 
the  ligature.  In  small  \-cssels  always  include  them  if  they 
arc  in  the  way,  as  this  saves  trouble.  If,  in  passing  the 
needle,  a  large  vein  is  severely  wounded  (such  as  the  femoral), 
Jacobson  advises  the  employment 
of  digital  pressure  in  the  lower 
portion  of  the  wound  while  the 
artery  is  being  tied  on  a  level 
above  or  lielow  that  of  the  vein- 
injury,  and  aAer  ligation  the 
maintenance  of  pR-ssure  on  the  wound  for  a  couple  of  days. 
A  slight  puncture  in  a  vein  merely  requires  a  lateral  liga- 
ture. AAcT  getting  a  ligature  under  an  artery,  press  for  a 
moment  upon  the  artery  over  the  ligature,  which  i.*  held  taut ; 
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tlii^  pressure  will  show  that  pulsation  bdow  is  arrested. 
XXk  Uircad  at  right  angles  to  the  vessel  with  a  reef-knot  , 
45),  rupturing  the  internal  and  middle  coat«.  As  the  ligature 
is  liglitenL-d  place  the  extended  index  fingers  along  the  liga- 
ture up  to  the  artery  (I'l.  3.  Fig.  3).  using  the  middle  joints 
as  the  fulcrum  of  a  lever  by  placing  them  against  each  other. 

Itallance  and  Edmunds  have  recently  claimed,  am  Scarpa 
and  Sir  I'hilip  Craniplon  did  long  since,  that  it  is  not  neces- 
sary to  divide  the  internal  and  middle  coats  to  ensure  oblit- 
eration. If  this  claim  be  true,  the  danger  of  secondary 
hemorrhage  can  be  greatly  lessened.  Holmes,  however, 
thinks  the  older  method  the  more  certain  of  the  two, 
Kallance  and  Kdmunds  recommend  that  the  artery  be  sur- 
rounded with  a  doubled  lignture  of  floss-silk,  that  each 
ligature  be  tied  with  one  luni  of  a  reef-knot,  and  that  the 
final  turn  be  made  by  gathering  together  as  single  pieces 
both  ends  of  each  ligature  and  tying  them  to  each  other. 
This  knot  is  known  as  the  "stay-knot"  (PI.  3,  Kigs.  5,6). 

The  chief  dangers  after  lig»Iiun  are  secondar>-  hemorrliage 
and  gangrene.  Rigid  asepsis  usually  prevents  the  first ;  rest, 
elevation,  and  heat  antagonize  the  second. 

Radial  Artery. — The  line  of  tlic  radial  artery  is  from  the 
mid<lle  of  the  front  of  the  elbow-joint  to  the  front  of  the 
styloid  process  of  the  r.idius.  The  line  in  the  tabatiire  is 
from  the  3|K'X  of  the  styloid  process  to  the  posterior  angle 
of  the  first  interosseous  space. 

/J«<j/t'w;r  (PI  4.  I*"ig,  s), — The  radial  artery,  though  smaller 
tlian  the  ulnar,  is  the  direct  continuation  of  the  brachial. 
It  arises  from  the  bifurcation  of  the  brachial,  hiilf  an  inch 
below  the  hend  of  the  elbow,  run*  down  the  radial  side  of 
the  foreann  to  the  front  of  the  styloid  process  of  the  radius, 
passes  beneath  the  extensor  muscles  of  the  first  metacarpal 
bone  and  of  the  first  phalanx  of  the  thumb,  and  over  the  car- 
pus  to  the  first  interosseous  since,  where  it  is  crossed  by  the 
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(tensor  iiecundi  internodii  pollici!),  and  enters  into  the  palm 
'^between  the  heads  of  the  first  dorsal  interosseous  muscle  to 
form  the  deep  palmar  arch.     The  artery  in  the  up|>er  part 
>r  ita  course  ix  somewhat  overlaid  hy  the  supinator  longus 

lusclc;  throughout  the  rtsl  of  the  forearm  it  is  superficial 
In  the  upper  third  of  the  forcoxm  it  lies  between  the  supi- 
nator longus  on  the  outside  and  the  pronator  radii  teres  on 
the  inside:  in  the  lower  two-thirds  of  the  forearm  it  lies 
between  the  supinator  longu»  on  the  ouLsjde  and  the  flexor 
carpi  radialis  on  the  inside.  The  radial  nerve  is  to  the  outer 
or  radial  side  of  the  artery,  well  removed  from  the  artery  in 
the  upper  third,  nearer  to  the  artery  in  the  middle  third,  (ar 
external  to  the  artery  in  the  lower  third,  the  nerve  at  this 
jioint  )).'LssIng  beneath  the  supinator  lon);u5  muscle.  The 
radial  artery,  from  .ibovc  downward,  rests  upon  the  biceps 
tendon,  the  short  supinator  muscle,  the  pronator  radii  teres 
muscle,  the  flexor  sublimis,  the  flexor  longu.t  pollicis,  the 
pronator  quadratiis  muscles,  and  the  radius.  It  has  two 
vena;  comites.  The  best  guide  to  tlie  radial  artery  in  the 
forearm  is  the  outer  edge  of  the  flexor  carpi  radialis  muscle 
or  the  inner  edge  of  the  supinnlur  longus  muscle. 

The  tabatiere,  or  snulT-box,  isfin  anatomical  triangle  whose 
base  is  the  lower  edge  of  the  posterior  annular  ligament, 
one  side  being  formed  by  the  extensor  secundi  internodii 
pollicis  tendon,  the  other  by  tlic  extensor  ossis  mctactrpi 
and  the  extensor  primi  internodii  polticis  tendons;  the  floor 
consists  of  the  Irapczium.  scaphoid,  and  base  of  the  first 
mctacarjial  bone. 

Offations :  Ligatiott  in  the  labaliire  is  a  dissecting-room 
operation  of  but  little  practical  use. 

UgalioH  in  the  LiKivr  Third. — In  this  operation  (PI.  4, 
Fig.  6)  the  forearm  is  supinated  and  held  by  an  assistant. 
The  surgeon  stands  on  the  side  operated  upon,  and  cuts 
from   above   downward  on  the   right  arm  and  from  below 
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upward  oa  the  left  arm.  The  hnc  of  the  vessel  '\%  laid 
down  and  marked  with  iodine  or  aniline.  An  incision  one 
nnd  a  half  inches  long  is  made  at  an  itn^flc  of  five  degrees 
to  this  line  and  midway  between  the  ttupinator  longus  and 
the  flexor  carpi  ntdiahs  miLsclcs,  which  incision  must  not 
extend  below  the  level  of  tlte  tuberosity  of  the  scaphoid 
bone.  In  the  superficial  lascia  watch  for  the  superficial 
radial  vein,  and  if  it  conies  into  v*icw.  push  it  aside.  Incise 
tlic  superficial  &scia  and  locate  each  guide-tendon.  Open 
the  deep  fascia  in  the  length  of  the  first  cut;  tr>-  nnd 
separate  the  veins,  but  if  they  strongly  adhere,  include 
them  in  tlic  ligature.  There  is  no  special  ra.sci.1l  sheath. 
The  radial  nerve  will  not  l»e  seen,  but  a  division  of  the 
anterior  cutaneou.*  is  frequently  found  in  relation  with  the 
vessel.  The  needle  can  be  passed  in  cither  direction.  A 
high  origin  of  the  .lupcrficialis  vol.-e  artery  is  confusing. 

Ijgdliim  in  Ihf  MuUh  Third. — In  this  operation  the  posi- 
tion is  the  same  as  in  the  preceding.  A  two-inch  inci.sion 
is  made.  Veins  of  the  subcutaneous  tissues  arc  avoided. 
Lying  upon  the  deep  fascia  is  the  anterior  division  of  the 
musculo-cutaneous  nerve.  Open  the  fascia;  find  the  inner 
edge  of  the  supinator  longus  muscle  and  draw  it  outw.ird, 
flexing  tlic  elbow  if  nt-'ccssary.  Be  sure  not  to  get  external 
to  this  muscle.  Find  the  vessel  where  it  is  Imund  down  by 
connective  tissue  to  the  pronator  radii  teres  muscle,  separate 
the  veins,  and  pass  the  ligature  from  without  in.  The  nerve 
is  external. 

IJgatien  in  ittf  Upper  Thinl.- — ^In  this  operation  the  incision 
is  like  the  last,  only  higher  up.  The  artery  is  between  the 
supinator  longus  and  i\w  pronator  r.adii  teres,  which  muscles 
are  at  once  differentiated  by  the  diflerent  direction  of  their 
fibres.  The  artery  is  usually  covered  by  the  supinator  longus 
muscle,  which  must  be  retnicted  externally.  The  nerve  is 
not  seen.    The  ligature  is  passed  in  cither  direction. 
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Ulnar  Artery, — No  one  /ine  will  overlie  the  entire  ulnar 
artery.  I  he  line  of  the  upper  third  runs  from  the  middle 
.of  the  front  of  llic  ulbow-joiiit  to  the  point  of  junction  of 
the  upper  and  middle  thirtis  of  the  ulna.  The  Hnc  of  the 
lower  two-thirds  runs  from  the  tip  of  the  internal  condyle 
of  the  humerus  to  the  radial  side  of  the  pisiform  bone 
(PJ.  4.  Kigs.  5.  6)- 

AHixtomy. — (PI,  4,  Fig,  5.)  The  ulnar  artery  arises  from 
the  brachial  bifurcation  and  runs  obliquely  inward  under  (he 
median  nerve  and  a  group  of  muscles  from  the  internal 
condyle ;  it  turns  down  the  arm,  being  covered  in  the 
middle  third  of  its  course  by  the  flexor  caqii  ulnaria  muscle. 
In  the  lower  third  it  is  superficial,  between  the  tendons  of 
the  flexor  carpi  ulnaris  on  the  inside  and  the  flexor  sublimit 
digitorum  on  the  outside,  the  vessel  being  a  little  overlapped 
by  the  flexor  carpi  ulnaris.  This  vessel  rests  first  upon  the 
brachiah's  anticus  muscle,  next  upon  the  flexor  profundus, 
to  which  it  is  boimd  by  a  distinct  process  of  fascia,  and  next 
upon  the  annular  ligament,  which  structure  it  crosses  to 
become  the  superficial  palmar  arch.  Two  vena:  comitcs 
attend  the  vessel.  In  the  upper  third  the  nerve  is  well  in- 
ternal, but  in  the  lower  two-thirds  the  nerve  lies  near  the 
artery  and  to  its  ulnar  side.  The  guide  is  the  outer  edge 
of  the  flexor  carpi  ttlnaris. 

OfirratioHS  (PI.  4.  Fig.  6) :  Ligation  in  tkt  Lower  Third. — ^Tbe 
position  in  this  operation  is  the  same  as  for  the  radial  artery. 
Make  a  two-inch  incision  to  the  radial  side  of  the  tendon 
of  the  flexor  carpi  ulnaris,  which  incision  is  not  taken  lower 
than  a  point  one  inch  above  the  pisiform  bone.  Avoi<]  the 
superficial  ulnar  vein  tn  the  subcutaneous  (is.<iue.  Open  tlie 
deep  fascia,  find  the  tendon  of  the  flexor  car])i  ulnaris,  flex  the 
wrist  and  draw  the  tendon  inward,  open  the  sheath  of  fascia, 
separate  veins  if  possible.  anJ  |>nss  the  lignturc  from  within 
outward  to  avoid  Uie  nerve.     On  the  artery  is  the  palmar 
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cutatiL-ous  bianch  of  (he  ulnar  nerve,  and  this  bnnch  mu»t 
not  be  included  in  the  ligature. 

Li^atUm  in  Ihe  Middle  Third. — In  this  operation  the  pwi- 
tion  is  the  same  as  in  the  preceding  one,  the  iiici-sion  being 
three  inches  long.  Avoid  the  anterior  ulnar  vein  and  the 
branches  of  the  internal  ciil^ineous  nerve  in  the  superfKial 
fascia.  Open  the  dcL-p  fascia  a  little  external  to  the  snjier- 
ficial  cut  {Treves}.  Find  the  space  between  the  flexor  carpi 
uhinris  and  ttic  superficial  flexor,  leeling  with  the  index 
finger,  and  when  the  space  is  discovered,  flex  the  wrist, 
retract  the  flexor  carpi  ulnaris  inward  and  the  flexor  sublimis 
digilorum  outward,  open  the  £iscia,  find  the  ulnar  nerve, 
look  external  to  il  for  the  artery,  clear  the  vessel,  separate 
the  vena:  coniites,  and  pass  the  needle  from  within  outward. 

Brachial  Art«ry. — The  Uhc  of  the  brachial  artery  is  from 
the  junction  of  the  anterior  and  middle  thirds  of  the  outlet 
of  Ihe  axilla,  the  arm  being  abducted  and  the  forearm  supi- 
natcd,  to  the  middle  of  the  front  of  the  clbow>joint. 

Anatomy  (PI.  4,  l-ig.  1). — The  bracliial  artery  is  the  pro- 
longation of  tlic  axillary,  and  extends  from  the  lower  edge  of 
the  teres  m.ijor  muscle  to  h-ilf  .in  inch  below  the  bend  of  tbe 
elbow,  where  it  divide.1  into  the  radial  and  ulnar.  It  lies  first 
to  the  inner  side  of  the  ami,  but  jwssc*  to  the  front  of  the 
elbow.  It  is  crossed  by  no  muscle,  and  i*  in  fact  superficial, 
barring  its  being  somewhat  overlaid  in  part  of  its  course  by 
the  edge  of  the  biceps  muscle.  The  median  nerve  is  out<iidc 
above,  crosses  over  or  under  it  about  the  middle  of  the  arm, 
and  reaches  the  inside.  The  coraco-brachialis and  biceps  mus- 
cles are  external,  and  both  often  overlap  the  vessel.  The  ulnar 
nerve  is  internal  above,  and  the  median  nerve  below,  the  mid- 
dle. The  basilic  vein  is  internal  to  tlie  artery,  being  outside 
the  deep  fascia  to  the  upper  third,  at  which  point  it  pierces  it 
TTjc  af1cr>'  above  is  scpar.itecl  from  the  long  head  of  the 
triceps  by  the  musculo-spir^  nerve,  and  superior  profunda 
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artery  and  vein ;  it  rests  from  above  down  on  the  inner  head 
of  the  tricciis,  the  coraco-brachialis.  and  the  brachiali^  amicus. 
The  artery  is  co\'eied  by  skin  and  by  su|K'rficial  and  deep 
&sda.  The  internal  cutaneous  nerve  lies  in  front  of  the 
artery,  tipon  the  dcej)  fo-scta.  until  it  pieroes  the  fascia  along 
with  the  bii-silic  vein.  The  artery  ha»  vena:  coinitcs,  and  in  its 
upper  third  has  also  the  basilic  vein  to  its  inner  side.  The 
guide  to  the  brachial  is  the  inner  edge  of  the  biceps.  Just 
in  front  of  the  clbow-joint  the  artery  lies  in  a  triangle  the 
base  of  wliich  is  formed  by  an  imaginary  transverse  line 
above  the  condyles,  the  ape>c  by  the  junction  of  the  pronator 
radii  teres  and  the  supinator  longus.  The  outer  line  is  the 
.<iupiitator  longus,  the  inner  is  the  proiwtor  radii  teres,  and 
the  floor  h  formed  by  the  brachialis  anticus  and  the  :tupinator 
brevis.  From  within  outward  the  triangle  contains  the 
median  nerve,  brachial  artery,  tendon  of  the  biceps,  anasto- 
mosis of  the  superior  profunda  and  radial  recurrent  arteries, 
ami  the  musculo-spiral  nerve. 

OperalioHS :  Li^arit/n  at  the  Btnd  (f  fht  E/htto. — In  this 
operation  fPl.  4,  Fig.  2)  extend  the  arm  moderately  and 
abduct,  and  allow  it  to  lie  upon  its  posterior  aspect.  Tlie 
forearm  is  supinatcd.  The  surgeon  stands  upon  the  ^ide 
operated  upon,  and  cuts  from  above  downward  on  the  right 
side  and  from  below  upward  on  the  left  side.  Accurately 
locate  the  tendon  of  the  biceps  and  the  median  basilic  vein. 
An  incision  is  made  parallel  with  the  inner  edge  of  the 
biceps  tendon  and  two  inches  in  length,  the  centre  of  this 
cut  being  in  the  crease  of  the  elbow,  t^n  exposing  the 
median  basilic  vein,  retract  it  inward,  open  the  bicipital 
fascia,  clear  the  artery  of  Git,  separate  the  vena:  comttcs, 
and  pass  the  ligature  from  within  outw.trd  to  avoid  the 
median  nerve,  Tlie  above  operation  is  not  fretjucntly  per- 
formed. 

Ugatiim  in  the  AJitiiiU  of  tht  Arm. — In  this  operation  cx- 
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tcniion  and  abduction  of  the  arm  and  suptaation  of  the  lore- 
um  are  made.  An  assistant  holds  the  fbrcann.  but  the  arm 
tbotild  not  rest  upon  the  tabic,  because-,  if  it  be  allowed  to 
do  «o,  the  inner  he;id  of  the  triceps  will  be  forced  forward 
and  mxy  overlie  the  orlcry,  and  thus  complicate  the  opera- 
tion. Locate  the  inner  edge  of  the  biceps,  which  is  the 
t^idc.  Make  an  incision  three  inches  long  in  the  lioe  of 
the  artery.  Incise  the  skin  and  lascia,  flex  the  elbow  slighlty, 
retract  the  biceps  outward,  feel  for  the  arter}-,  open  its 
sheath,  Kcpanitc  itx  vcnx  comites.  and,  having  located  the 
median  nerve,  pass  the  ligature  from  JL  In  llie  middle  of 
the  arm  the  nerve  is  in  front  of  or  behind  the  vessel,  above 
the  middle  it  is  external,  and  below  the  middle  internal 
High  up  the  arm  the  inner  edge  of  the  coraco-brachialis 
ts  the  guide,  rather  than  the  biceps,  and  at  this  point  the 
basilic  vein  perforates  the  deep  fascia  and  runs  along  to  the 
inner  side  of  the  artery ;  hence,  high  up,  the  artery  has  three 
comixmion  veins,  and  there  is  seen  the  ulnar  nerve  to  the 
inside  of  ihc  artery, 

AxiUarr  Artery. — To  determine  the  line  of  the  axillary 
artery,  place  the  arm  at  right  angles  to  the  body  and  lay 
down  a  line  from  the  middle  of  the  clavicle  to  the  humerus 
near  the  inner  border  of  the  coraco-bmchialis.  The  line  of 
the  third  portion  can  easily  be  approximated  by  projecting 
the  line  of  thf  brachial  upward. 

Anatomy  (I'l.  4.  Fig.  3  ;  H.  5,  Fig.  l). — The  axillary  artery- 
is  the  continuation  of  the  subolaviaii,  and  runs  from  the 
lower  margin  of  the  first  rib  lo  the  inferior  border  of  the 
teres  major  muscle.  It  is  divided  into  three  portions  by 
the  pectoralis  minor  muscle.  The  first  portion  is  above,  the 
second  portion  is  behind,  and  the  ^ird  portion  is  below,  ihc 
pectoralis  minor.  The  position  of  the  artery  v.irics  with 
the  position  of  the  liml).  When  the  arm  is  parallel  with  tliv 
body  the  arterj'  is  far  from  the  surface  and  forms  a  curve 
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whose  convexity  is  upward  and  outward.  When  the  arm  is 
at  right  angles  to  the  body  the  vessel  is  nearer  the  surface 
and  straight.  When  the  arm  is  raised  i^ovc  a  right  angle 
the  artery  comes  near  the  surface  and  forms  a  curve  with 
the  convexity  downward. 

The  first  portion  of  the  axillary  artery  is  occasionany 
hgatcd.  It  lies  upon  the  first  intercostal  muscle  and  the 
first  serration  of  the  great  scrratus  muscle,  and  has  behind 
it  the  posterior  llioracic  nerve;  on  the  outer  side  of  the 
artery  i.5  the  brachial  plexus  ;  on  its  inner  side  is  (he  axillary 
vein  ;  in  front  of  it  are  the  clavicle,  tlic  great  pectoral  muscle, 
the  suhclavius  muscle,  the  costo-coracoid  membrane,  the 
cephalic  and  acromio-thoracic  veins.'and  the  external  .interior 
thoracic  nerve.  The  branches  of  the  first  part  of  the  axillary 
arter)'  arc  the  superior  thoracic  and  the  acromio<lhoracic. 
The  brachial  plexus  is  external  and  posterior,  The  second 
part  of  the  artery  is  not  lif;ated.  The  third  part  is  covered 
in  front,  above,  by  the  great  pectoral,  but  is  covered  below 
by  skin  and  fascia ;  behind,  it  has  the  tendon  of  the  sub- 
scapularis,  the  latLssimus  dorsi,  and  the  teres  major;  the 
coraco-brachialis  is  on  the  outer  side;  the  axillary  vein  is 
on  the  inner  side.  It  is  important  to  remember  that  there 
may  be  three  veins,  one  external  and  two  internal.  The 
axillary  vein  is  formed  hy  the  vena:  comites  of  tJie  brachial 
artery  joining,  and  this  new  vein  effecting  a  junction  with 
tlte  ba'^ilic  vein.  The  median  nerve  lies  upon  the  axillary 
artery  in  tlic  upper  part  of  the  third  portion  of  the  vessel's 
course,  and  passes  to  the  outer  side.  The  masculo-cutane- 
ous  nerve  is  external,  but  it  is  only  .seen  high  up;  the  ulnar 
nerve  is  interna! ;  the  lesser  internal  and  the  internal  cutaneous 
nerves  are  internal;  the  musculo-spiral  and  llie  circuinfWx 
nerves  arc  behind.  The  branches  of  the  third  portion  of 
the  axilLiry  artery  are  the  subscapular  and  the  anterior  and 
posterior  circumflex. 
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OptratioHs:  Ligation  of  Ike  TAirJ  /WticM  (¥1.  4,  Fig.  4). — 
The  position  in  this  o|H:ration  is  supine  with  the  shoulders 
raised  and  the  ami  abducted  to  a  riglit  angle.  The  surgeon 
stands  betwei^n  the  patient's  arm  and  side.  An  incision  is 
made  three  inches  in  length.  It  begins  at  the  junction  of  the 
anterior  and  middle  thirds  of  the  outlet  of  the  axilla  and 
curves  downward  along  the  inner  margin  of  the  coraco* 
brachialis  muscle,  u'hicli  is  the  guide.  Incise  the  integu- 
ments and  fascia,  find  the  coraco-brachJAlts  muscle,  and  draw 
it  outward.  The  vein  or  veins  will  be  prominent  ;iniJ  may 
overlie  the  vessel.  Feel  for  the  pulsations  of  the  artery,  find 
the  median  nerve  and  draw  it  outw';trd,  draw  the  internal 
cutaneous  nerve  inward,  clear  the  artery  from  the  vcn.'e 
comites,  and  pass  the  ligature  from  within  outward.  Apply 
the  ligature  well  below  the  circumflex  branches. 

LigatioH  of  lite  First  Part. — This  operation  (PI.  5,  Fig.  2) 
was Rrst  performed  in  iSi5byChamberlaineof  Jamaica.  The 
position  is  supine,  the  upper  part  of  the  body  being  raised, 
a  sand-pillow  being  placed  between  the  scapulx  to  ensure 
carrying  back  of  the  point  of  the  shoulder,  and  the  arm 
bcinjj  brought  down  along  the  side.  In  0|>erating  on  the 
left  side  the  surgeon  stands  on  the  outer  side  of  the  left  arm ; 
in  opcratinj;  on  the  right  .^idc  he  stands  to  the  right  of  the 
subject's  head  and  leans  over  his  Hhoulder.  The  incision, 
which  is  slightly  curved  downward,  begins  external  to  the 
.sterno-clavicular  joint  and  ends  external  to  the  coracoid 
process.  The  incision  is  half  an  inch  below  the  clavicle. 
Incise  skin,  plat>'sma  myoidcs  muscle,  superficial  nerves,  and 
deep  fascia.  In  the  outer  angle  of  tlie  wound  watch  out  (or 
the  acromio-thoracic  artcrj,"  and  the  cephalic  vein.  Incise  the 
pcctoratis  major;  find  the  pcctoralis  minor  and  dr,iw  it 
down;  open  the  costo- coracoid  membrane  by  a  vertical  in- 
cision near  the  coracoid  proces.*.  The  cephalic  vein  points 
out  the  situation  of  the  axillary  vein.     Find  the   brachial 
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plexus,  Tec)  for  the  artery  jntenial  to  it,  clear  the  vessel, 
draw  ihc  vein  intcmally,  aiul  pass  the  needle  from  within 
outwaix],  This  .ivoid^  thi:  dangerous  neighbor,  which  is 
the  axillary  vein.  Tliis  operation  is  difficult,  dangerous, 
and  unitsiiat,  and  in  its  perfomiancc  the  axillary  vein,  whlcli 
\m\s  a  close  attachment  to  the  co:ito-coracoid  membrane,  is 
apt  to  be  torn. 

Subclavian  Artery. — There  is  no  line  for  this  vessel. 

Anatomy  (I'l.  5.  Fig.  i), — The  subclavian  artery  of  the 
right  side  arises  from  the  innominate;  of  the  left  side,  from 
tlic  arch  of  the  aorta.  The  subclavian  ts  divided  into  three 
parts.  The  first  part  runs  from  the  origin  of  the  vcs.'tel  to  the 
inner  border  of  the  .scalenus  nnticu«  muscle ;  the  second  part 
lies  behind  the  scnlenu^c  anticiis  muscle;  and  the  third  part 
runs  from  the  outer  edge  of  the  muscle  to  the  lower  border 
of  the  first  rib. 

At  the  present  day  the  first  and  second  portions  arc  not 
ligatcd.  The  third  portion  is  contained  in  the  subclavian 
triangle  (Fig.  46).  and  Is  superficial.  It  rises,  as  a  rule,  to  half 
inch  above  the  clavicle.  The  subclavian  vein  is  below  the 
being  separated  from  it  by  the  scalenus  anticus 
nhalele.  The  bnichial  plexus  is  above  and  external  to  the 
artery.  The  vessel  rc«ts  upon  the  first  rib,  and  behind  it  is 
the  scalenus  mcdius  mtiKclc.  Tlic  suprascapular  and  trans- 
vcrKdis  colli  arteries  and  veins  and  branches  of  the  cervical 
plexuN  lie  in  front  of  the  artery,  and  the  external  jugular 
vein  crosses  it  at  its  inner  side.  The  third  portion  gives  oAT 
no  branches. 

Ligation  of  the  Third  Part. — This  operation  (PI.  S.  P'g- 2) 
was  first  successfully  performed  tn  1817  by  Post  of  New 
York.  The  f>osition  is  as  follows:  place  the  patient  upon 
bis  back,  r-iisc  the  shoulders,  extend  and  turn  the  head 
toward  the  opposite  side,  pull  down  the  arm,  and  hold  it 
by  pushing  tlie  forearm  under  the  patient's  back  (Treves), 
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This  putls  down  the  clav'tcle,  thus  increasing  the  size  of  the 
subclavian  triiinglc.  The  operator  stands  facing  tlic  shoulder, 
with  his  back  toward  the  patiwil's  fed.  Draw  the  skin  over 
the  -subclavian  triangle,  half  an  inch  above  the  clavicle,  dowa 
upon  this  bone,  and  incise.  This  matia-uvre  avoids  the  exter- 
nal jugular  vein  and  gives  an  incision  half  an  inch  above  the 
collar-bone.  The  incision  reaches  from  the  anterior  edge  of 
the  trnpeziuit  to  the  posterior  border  of  the  stcmo-clcido  mas* 
totd  (Fig.  46),  and  is  about  three  inches  long.  By  thi.s  in- 
cision are  lUvided  the  »kin.  the  supcrfici.-il  f^iscia,  the  platysma 
niyoides,  the  vein  running  from  Uie  cephalic  to  the  external 
jugular,  and  some  superficial  nerves.  Oj>en  the  deep  fascia. 
Draw  the  external  jugular  vein  into  the  outer  angle  of  the 
wound,  and  do  not  divide  it  unnecessarily;  if  forced  to  do 
so,  tie  the  vein  with  two  ligatures  and  cut  between  tlicm. 
Find  the  outer  edge  of  the  .interior  scalene  muscle,  and  run 
the  finger  down  along  it  to  the  tubercle  on  the  first  rib. 
Draw  up  the  posterior  belly  of  the  omo-hyoid  muscle. 
With  the  finger  on  the  tubercle  recall  the  fact  that  the  vein 
is  in  front  of  the  finger  and  the  artery  is  behind  it,  and  that 
the  subclavian  vein  is  on  a  lower  plane  than  the  artery.  The 
artery  is  felt  beating  as  it  lies  upon  the  rib.  Clear  the  artciy 
and  expose  the  lower  cord  of  the  brachial  plexus.  Guard  the 
vein  with  the  finger  and  pass  the  needle  from  above  ilown- 
ward,  as  the  plexus,  which  is  in  more  danger  th.in  the  vein, 
is  to  be  avoided.  In  this  operation  never  cut  the  transvcrsa- 
lis  colli  or  suprascapular  arteries,  as  they  are  necessary  to  the 
future  anastomotic  circulation.  If  the  field  of  operation  is 
too  small,  incise  the  trapezius  or  sterno-clcido-mastoid  or 
both. 

Besion  of  the  Neck. — Anatomy, — Tlie  side  of  the  neck  U 
that  space  between  the  medinn  line  in  front  and  the  anterior 
edge  of  the  trapci;i«8  behind,  which  sjxice  is  limited  below 
by  the  clavicle  and  above  by  the  body  of  llie  jaw  and  an 
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imaginary  lint:  running  from  the  angle  of  llie  jaw  to  the  mas- 
toid process.  The  stenio-cleido-mastoid  muscle  tlividi-s  ihis 
space  into  an  anterior  and  a  pos- 
terior triangle,  and  each  of  the 
triangles  is  subdivided  by  other 
structures,  the  anterior  into  three 
spaces  and  the  posterior  into  two 
(KijI-  46). 

Anterior  Trian^U. — The  anterior 
triangle  is  bounded  in  front  by  the 
median  line  of  tlie  neck,  behind  by 
the  anterior  margin  of  the  stcrno- 
cleido-mastoid,  and  above  by  the 
body  of  the  lower  jaw  and  an 
imaginary  line  from  the  anj^le  of 
ihe  jaw  to  the  mastoid  process. 

This  space  is  subdivided  inio  three  "*■'' »  Vi"l^"'^i"'*'^/S' ?'/."; 
smaller  triangles,  namely,  tlie  in-   "'■"tf'.  >- suwiiiv..- i™«^<- 
ferior  carotid,  the  .superior  carotid,  and  the  submaxillary. 

Tht  inferior  carotid  triartg/f  is  called  the  "triangle  of 
necessity*,"  because  the  common  carotid  in  it  is  tigated, 
not  from  choice,  but  through  force  of  necessity.  It  is 
bounded  in  front  by  the  median  line,  above  by  the  anterior 
hctly  of  the  omo-hyoid,  and  below  by  the  anterior  edge  of 
the  .ttemo-ma.^toid.  The  floor  of  this  triangle  is  composed 
of  the  longu»  colli,  the  scalenus  amicus,  .-ind  ihc  rectus  capitis 
anticuK  major  muscles. 

Thf  superior  raivtid  inangU  is  known  a*  the  "  triangle  of 
election,"  because,  whenever  possible,  it  is  elected  to  tie  the 
carotid  in  this  situation.  In  this  region  the  carotid  is  super- 
ficial, and  there  can  be  tied  cither  the  c-xtcrnal,  the  internal, 
or  the  common  carotid,  as  may  be  desired.  The  triangle  is 
bounded  behind  by  the  anterior  edge  of  the  stemo-mastoid. 
above  b>'  the  posterior  belly  of  the  digastric,  and  below  by 
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the  anterior  belly  of  the  oino-hyoid.  Its  floor  Js  composed 
of  the  inreiior  and  iniddic  cotistricton  of  the  phaiynx  and 
the  tJiyro-hyoid  and  hyoj^lo^sus  muscles. 

Tht  submaxiUary  triausli  is  bounded  above  by  the  bod)- 
,  of  the  jaw  and  an  iniajpnary  line  from  the  angle  of  the  jaw 
to  the  mastoid  process,  behind  by  the  posterior  licUy  of  the 
digastric  and  the  stylo-hyoid  muscle,  and  in  front  by  the 
middle  line  of  tlie  neck.  Its  floor  is  composed  of  the 
digastric,  mylo-hyoid,  and  hyoglossuit  muscles. 

Thi  f^sUrior  triangle  is  boun<l(Hl  in  front  by  the  posterior 
border  of  the  stenio- mastoid,  behind  by  the  anterior  edge  of 
the  trapezius,  and  below  by  the  clavicle.  The  posterior  belly 
of  the  omo-hyoid  subdivides  it  into  two  smaller  spaces,  the 
occipital  and  subclavian  triangles. 

The  suh'/a-.-ian  triangle  is  bounded  above  by  the  posterior 
belly  of  the  omo-hyoid,  below  by  the  clavicle,  and  in  front 
by  the  posterior  border  of  the  stcrno-ninstoid.  It<i  floor  is 
formed  by  the  first  rib  and  the  first  serration  of  the  serratus 
magnus  muscle. 

The  occipital  triangle  is  bounded  in  front  by  the  posterior 
edge  of  the  stern o- mastoid,  behind  by  the  anterior  border 
of  the  trapezius,  and  below  by  the  posterior  bcUy  of  the 
omo-hyoid  muscle. 

Common  Carotid  Artery. — The  Unc  of  the  common 
carotid  artery  is  from  the  sti^mo-clavicular  articuLition  to 
midw.iy  between  the  .tnglc  of  the  jaw  and  the  mastoid  pro- 
cess, the  head  bein^  turned  toward  the  opposite  side. 

Anatomy  (1*1.  5,  Figs.  1,  3).^Tlic  right  common  carotid 
arises  from  the  innominate  o|»po»ite  the  stcrno-clnvicular 
joint;  the  left  eoiimion  carotid  arises  from  the  arch  of 
aorta.  In  the  neck  the  two  carotids  possess  identical 
relations.  The  common  carotid  runs  upward  and  outward 
from  behind  the  stcrno-clavicular  articulation  to  a  level 
with  the  upper  border  of  the  thyroid  cartilage,  at  wliich 
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point  it  divuks  into  the  extcnial  and  intemal  carotid.*.  The 
common  carotid  ij  conUin«d  in  a  shrath  from  tttc  cervical 
fa-tcia,  which  .sheath  also  holds,  though  in  .sc-paratc  comiiart- 
ments,  the  internal  jugular  vein  on  the  outer  side  of  the 
artcf)'  and  the  pncumogastric  nerve  between  the  vein  and 
artery  and  behind  them.  The, anterior  edge  of  llie  stemo- 
mastoid  muscle  lies  over  the  artery  and  is  a  (;uidc.  Low  in 
the  neck  the  common  carotid  is  deep,  being  covered  by  skin, 
superficial  fascia,  platysma,  deep  fascia,  and  tlic  stcmo-mas- 
toid,  sterno-hyoid,  and  stcmo-thyroid  muscles.  Above  the 
omo-hyoid  the  vessel  is  more  superficial,  being  covered  b>' 
the  skin,  superficial  fascia,  platysma,  deep  fascia,  and  the  an- 
terior edge  of  the  stcrno-mnstoid.  Upon  the  sheath  (occa- 
sionally within  it),  above  the  crossing*  of  the  omo-hyoid 
muscle,  lies  the  de-icendcns  roni  nerve— the  descending 
branch  of  the  ninth  pair  of  Willis  (the  hvpoglossal).  This 
nerve  is  a  valuable  guide  to  the  sheath  in  the  triangle  of 
election. 

Tkt  sUmit-mastoiil  branch  of  the  superior  thyroid  artery 
crosses  the  carotid  a  little  below  its  bifurcation,  and  the 
superior  thyroid  veins  cross  it  in  thi.s  region;  the  middle 
thyroid  vein  crosses  the  middle  of  the  line  of  the  artery, 
and  the  anterior  jugular  vein  crosses  low  down.  The  carotid 
rests  upon  the  longus  colli  and  rectus  capitis  anticns  major 
muscles,  the  sym|««hetic  nerve  lying  between  the  la^t-namcd 
muscle  and  the  vessel,  outside  the  carotid  sheath.  The 
recurrent  laryngeal  nerve  passes  behind  the  carotid  below 
the  omo-hyoid  muscle,and  the  inferior  thyroid  artcr>'  passes 
behind  the  carotid  just  above  the  omo-hyoid  muscle.  Tlie 
carotid  is  in  relation  internally  with  the  trachea,  thyroid 
gland,  larynx,  and  pharynx.  On  its  outer  side  arc  the 
pncumogastric  nerve  (which  is  on  a  posterior  pLine)  and 
the  jugular  vein.  On  the  lell-hand  side,  low  down  in  the 
neck,  the  jugular  vein  often  lies  in  front,  or  partly  in  front. 
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of  the  artery.    Ligation  of  the  common  carotid  was  first 
auccessfully  performed  in  i8o6  by  Sir  AstJey  Cooper. 

LigiUion  ia  iht  TriangU  of  Netttssty. — In  this  operation 
the  position  is  supine  with  the  shoulders  raised,  a  sand* 
pillow  under  the  neck,  and  the  head  turned  to  the  opposite 
&ide  witli  the  chin  raised.  Tlie  operator  stands  upon  the 
side  operated  upon.  The  incision,  three  inches  long,  at  an 
angle  of  live  degrees  to  the  arterial  line,  nins  from  tttc  level 
of  the  cricoid  cartibge  downward  and  inward  Inward  the 
stcniO'clavicubr  joint,  followini;  the  inner  border  of  the 
stcrno-cleido>mastoid.  Avoid  cutting  the  external  jugular 
vein,  the  course  of  which  should  be  outlined  before  making 
the  incision,  Open  the  deep  fascia,  draw  the  sterno-clcido- 
mastoid  outward,  retract  the  stcrno-hyoid  and  stcrno-lhyroid 
muscles  inw.ird,and  feel  for  the  carotid  tubercle  of  Oiassaignac. 
This  tubercle  is  the  cost.iI  process  of  the  sixth  cervical  verte- 
bra, .and  lies  directly  under  the  artery.  The  tubercle  is  found 
about  the  point  at  which  the  omo-hyoid  crosses  the  carotid. 
When  the  tubercle  is  found  we  know  the  situation  of  the 
artery,  and  th.it  the  triangle  of  necessity  is  below,  and  the 
triangle  of  election  above,  the  finger.  Pull  the  omo-hyold 
muscle  upward.  Open  the  sheath  on  its  inner  side,  clear 
it.  and  pas.'*  the  needle  from  without  inward  to  avoid  the 
internal  jugular  vein,  remembering  that  the  pneumogastric 
nerve  is  in  llic  same  sheath  as  the  artery  and  vein,  posterior 
and  external  to  the  artery.  In  this  operation  the  inferior 
tliyroid  veins  are  much  in  the  way,  the  anterior  jugular 
vein  cros.ses  low  down,  ami  on  the  left  side,  at  the  root  of 
tlie  nrek.  the  intcriwl  jugular  vein  may  be  in  front  of  the 
carotid  artery.  If  the  incision  is  not  .sufficiently  wide,  incise 
the  stcrno-clcido-mastoid  or  the  «lerno-hyoid  and  thyroid. 
In  the  triangle  of  nccewity  the  dcsccndens  noni  nerve  docs 
not  serve  as  a  guide  to  the  sheath. 
Ligation  in  Ihi  Triangle  of  B/tctioH. — In  this  operation 
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ihc  ^isition  is  the  same  as  in  the  prrcctling  oac.  An  incis- 
ion, three  inches  in  length,  is  made  alon^^  the  anterior  edge 
of  the  sterno-mastoid  in  the  line  of  the  artery,  the  middle 
of  this  incision  being  opposite  the  cricoid  cartilage.  In  cut- 
tinp  the  superficial  fascia,  avoid  the  external  jugular  vein. 
Open  the  dcc-p  fascia,  retract  the  stemo-clcido-mastoid  out* 
ward,  feel  for  the  carotid  tubercle,  draw  the  omo-hyoid  down- 
ward, find  the  dcsccndcns  noni  nerve  upon  the  sheath,  open 
the  sheath  at  its  inner  side,  and  pass  the  needle  from  without 
inward.  This  incision  permits  hgalion  of  cither  the  superior 
thyroid  or  the  external,  internal,  or  common  carotid,  an<l  if 
it  be  extended  up  .a  little  there  can  be  tied  through  it  the 
hngual,  and  even  the  facial  and  occipital,  arteries. 

BxtonuU  Carotid  Artery. — The  Unt  of  the  external  carotid 
artery  is  tlie  upper  portion  of  the  common  carotid  line. 

Anatomy. — The  external  carotid  arterj'.  which  is  one  of  the 
terminal  branches  of  the  common  carotid,  arises  on  a  level 
with  the  upper  border  of  the  tliyroid  cartilage  and  ruos  to 
the  level  of  the  neck  of  the  condyle  of  the  lower  jaw.  At 
its  point  of  origin  it  is  covered  only  by  skin,  platysma  and 
fascia,  and  the  edge  of  the  stemo-mastoid,  but  as  it  ascends 
it  pa»!(C3  bene.ith  the  digastric  and  stylo-hyoid  muscles  and 
into  the  parotid  gland.  The  glosso-pharyngcal  nerve,  sty- 
loid proces*.  and  stylo- pharyngcus  muscle  lie  between  the 
external  and  internal  carotid  arteries.  The  h)'poglosaal 
iKTve  crosses  the  vessel  just  below  the  digastric  muscle, 
and  the  facial  and  lingual  veins  cross  it  a  little  below  the 
nerve.  The  first  branch  i.s  the  .superior  thyroid,  which  arises 
from  the  ver>-  beginning  of  the  trunk.  The  lingual  arises  on 
a  level  with  the  greater  cnmii  of  the  hyoid  bone.  The 
facial  and  occipital  take  origin  above  the  lingual.  E;ich  of 
them  can  be  ligated  through  the  incision  of  this  Ojienttion. 

Operation. — The  position  is  the  same  a*  that  for  the  com- 
mon carotid.     The  spot  of  election  is  between  the  superior 
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thyroiil  and  the  lingual,  IVTatccan  incision  three  inches 
in  the  artcriat  line,  from  near  the  angle  of  the  jaw  to 
site  the  middle  of  the  thyroid  cartilage,  cut  throu);h  skin,] 
platj-sma,  and  deep  fa§cia,  and  retract  the  stexno-cleido  nias-| 
toid  outward.  Look  for  the  dig^tric  muscle,  And  the  hypo- 
gldssal  nerve,  and  feci  for  the  greater  comu  of  the  hyoid 
bone.  Open  the  sheath  a  little  below  the  hyoid  cornu  and 
{MHs  the  needle  from  without  inward,  being  certain  not  to 
include  in  the  ligature  the  superior  laryngeal  nerve. 

Internal  Carotid  Art«ry. — The  lint  of  the  internal  carotid 
is  parallel  with  and  lialf  an  inch  external  to  the  line  for  the  b 
external  carotid.  1 

Anatomy. — The  internal  carotid  artery,  the  other  terminal 
branch  of  the  common  carotid,  arises  on  a  level  with  tlie 
upper  border  of  the  thyroid  cartilage  and  enters  the  carotid 
canal.  The  first  inch  of  the  artery  is  the  only  point  where  a 
ligature  is  ever  applied,  this  point  being  covered  only  by  skin, 
platysma,  (iwcia,  and  slerno-tnastoid ;  higher  up  it  is  more 
deeply  placed.  It  rests  upon  the  vertebrae  and  the  rectus 
capitis  .-inticus  major  muscle.  The  internal  jugular  vein  is 
in  the  «anie  sheath  and  external  to  the  arter>- ;  the  pneumo-  _ 
gastric  is  in  the  same  sheath,  between  the  artery  and  the  vein,  f 
but  posterior  to  both.  The  superior  cervical  ganglion  of  the 
sympathetic  lies  behind  the  origin  of  the  internal  carotid, 
and  between  tlic  ganglion  and  the  artery  is  the  superior 
Iar>'ngeal  nerve.  ^k 

OftTiUion. — In  this  operation  the  posilion  i«  the  same  as  " 
in   ligation   of  the   external    carotid.      Incision   as   for   the 
e.\lcmal  carotid,  except  that  it  is   half  an   inch  extemal.] 
The  stcrna-cleido>niastoid  i«  drawn  outward,  the  external  I 
carotid  artery  is  foimd  and  drawn  inward,  the  internal  carotid 
is  found  and  drawn  outward,  and  the  needle  is  passed  from  j 
without  inward.     The  internal  carotid  is  known  by  its  more 
external  position  and  b)*  the  fact  that  it  gives  off  no  branches. 
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Lingual  Artery. — Anatomy  (PI,  5,  Fig.  3)1 — ^Thc  lingual 
artery  arises  from  the  external  carotid  opposite  the  greater 
cornu  of  the  hyoid  buiic,  p.-i>ses  beneath  the  digastric  and 
stylo-hyoid  muscles,  reaches  the  margin  of  the  hyoglossus, 
passes  undirf  thai  muscle,  and  emerges  from  under  it  to  run 
along  the  under  surface  of  the  tongue.  Tlie  place  of  elec- 
tion for  ligation  is  where  tlie  artery  '%%  beneath  the  hyoglotiMU 
muscle  and  rests  upon  the  genio-glossus.  Its  guide  is  the 
hypc^lossal  nerve,  which  lies  upon  the  muscle,  but  at  a 
slightly  higher  level  than  tlie  3irter>-. 

OpiralwH. — In  this  ojKration  (PI.  5,  Fig.  4)  the  position 
is  recumbent  with  the  shoulders  nii.'sed  and  Utc  face  turned 
away  from  the  side  to  be  operated  upon.  The  surgeon 
should  stand  upon  the  affected  side.  A  curved  incision  is 
made  from  a  little  external  to  the  symphysis  of  the  lower 
jaw,  downward  and  outward,  to  just  above  the  greater  comu 
of  the  hyoid  bone,  and  upward  and  outward  to  just  in  front 
of  the  facial  .'irtery  at  the  lower  edge  of  the  lower  jaw. 
Incise  ihe  skin,  the  stipeHicial  fascia  and  platysntn,  and  tlte 
deep  fascia.  Clear  the  submaxillary  gland  and  retract  it  ■ 
well  upward.  Divide  the  fascia  below  the  gland  by  a  trans- 
verse incision.  Find  the  posterior  edge  of  the  mylo-hyokl 
and  the  bellies  of  the  digastric.  Catch'one  of  the  digastric 
tendons  and  have  it  hooked  down  and  out  (Treves).  Clear 
the  hyoglossus  muscle  with  a  director;  find  the  hypoglossal 
nerve  and  raniiie  vein  and  draw  them  a  little  upward,  l^ividc 
the  hyogloivsus  muscle  transversely  a  little  above  the  hyoid 
bone  and  below  the  level  of  the  hj-poglossal  nerve,  find  the 
artery,  and  )».«  the  nee<lle  from  .ibove  downward. 

Dorsalis  Pedis  Artery. — Tlie  //»<■  of  the  dorsalJs  pedis 
arter>-  i*  from  the  middle  of  the  front  of  the  ankle-joint  to 
the  middle  of  the  base  of  the  first  interosseous  space. 

Anatomy  (PI,  6,  Fig.  1). — Tlic  dorsalis  iicdis  is  a  continua- 
tion of  the  anterior  tibial  artery,  and  it  runs  from  the  bend  of 
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the  ankle  to  the  proximal  extremity  of  the  first  interosseous 
space,  where  it  divides  into  the  dorsatts  hallucis  and  the 
communicating  artcrie.-*.  The  artery  rests,  from  above  donii- 
wanJ,  upon  the  astragalus,  scaphoid,  and  internal  cuneiform 
bones,  and  at  its  point  of  bifurcation  lies  between  the  heads 
of  the  first  dorsal  interosseous  muscle.  It  may  lie  in  some 
persons  a  little  external  to  this  course.  It  is  held  ujion  the 
'bones  by  a  di.stinct  layer  derived  from  the  deep  fa-tcia.  This 
artery  is  covered  by  sltin,  by  superficial  and  deep  fascia, 
and  by  the  annular  ligament  above,  and  is  sometimes  partly 
overlaid  by  the  extensor  proprius  pollicis  muscle,  and  is 
crossed,  just  before  its  bifurcation,  by  the  innermost  tendon 
of  the  extensor  brevis  muscle.  The  inner  tendon  of  tiic 
extensor  communis  digitorum  is  to  the  outer  side  of  the 
vessel  \  the  tendon  of  the  extensor  proprius  pollicis  is  to  the 
inner  side  and  is  a  guide.  The  artery  is  ligaled  in  the  dorsal 
triangle  of  the  foot — a  space  which  is  bounded  ;ibove  b>'  the 
tower  cdj^e  of  the  annular  ligament,  externally  by  the  inner 
tendon  of  the  extensor  brevis,  and  internally  by  the  tendon 
of  the  extensor  proprius  pollicis.  The  artery  has  vena: 
comjtes ;  the  anterior  tibial  nerve  lies,  as  a  rule,  to  its  inner 
side,  and  the  inner  division  of  the  musculo-cutancous  nerve 
to  its  uuter  side  in  the  superficial  parts,  The  anterior  tibial 
nerve  may  be  found  upon  the  artery  or  to  its  outer  side. 

Optration  (PI.  6,  Fig,  2). — In  this  operation  the  fositwn  of 
the  patient  X's  supine  with  the  legs  and  feet  extended.  The 
suqjeon  stands  below  the  extremity,  cutting  from  above 
downward.  Make  an  incision  two  inches  in  length  along  the 
arterial  line,  beginning  opposite  the  lower  edge  of  the  annular 
ligament  and  running  along  by  the  tendon  of  the  extensor 
proprius  pollicis;  cut  through  the  skin,  superficial  fascia,  and 
deep  fascia ;  have  tlic  toes  extended  ;  retract  the  tendon  of 
the  cxten-sor  proprius  pollicis  inward  and  the  tendon  of  the 
extensor  communis  outward  \  clear  the  arteiy,  find  the  nerve, 
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try  and  separate  the  vena:  comitcs,  and  pass  the  needle  from 
the  nerve. 

Anterior  Tibial  Artery. — ^To  locate  the  //«<■  of  the  anterior 
tibial,  find  a  point  midway  between  the  head  of  the  Itbula  and 
the  tuberosity  of  the  tibia,  drop  one  inch,  and  draw  a  line 
from  the  second  point  to  the  middle  of  tlie  front  of 
ankte-joint. 

AHittirMy. — The  anterior  tibial  artery  is  one  of  the  tcrmir 
branches  of  the  popliteal ;  it  arises  opposite  the  lower  border 
of  tlie  poplitciis  muscle,  passes  forward  between  the  two 
heads  of  the  posterior  tibial  muscle,  comes  to  the  front  of 
the  leg  through  an  opening  in  the  interosseous  membrane, 
and  run^t  down  to  the  middle  of  the  front  of  the  ankle-joint. 
In  the  upper  two-thirds  of  its  course  it  rests  upon  the  inter- 
osseous membrane,  to  which  it  is  fastened  by  firm  fascia;  in 
the  lower  third  it  lies  first  upon  the  front  of  the  tibia  and 
then  upon  the  anterior  ligament  of  the  ankle-joint.  For 
its  upper  two-thirds  the  artery  has  the  tibialis  anticus  muscle 
just  internal  to  it  \  at  the  junction  of  the  middle  and  lower 
thirds  the  extensor  ]Kopriu$  pollici^  come»  from  the  outside 
and  lies  either  upon  the  artery  or  to  its  inner  side  for  the 
rest  of  its  course.  ICxternally  in  its  upper  third  is  tlie  ex* 
tensor  communis  digitorum.  in  the  middle  third  is  the 
e.\tensor  proprius  pollicis;  in  the  lower  third,  the  proprius 
pollicis  having  crossed,  the  extensor  communis  again.  The 
nttcry  is  covered  by  skin  and  by  superficial  and  deep  fascia. 
in  its  upper  tliird  it  is  deeply  set  between  the  muscles:  in 
its  middle  third  it  is  less  ovcrLiid  by  muscle;  in  its  lower 
third  it  is  superficial  except  where  it  is  crossed  by  the 
extensor  proprius  and  where  it  is  covered  by  the  annular 
ligament.  The  arter>'  has  vena;  comitcs.  In  the  lower  thrce- 
fonrths  of  its  course  it  is  accompanied  by  the  anterior  tibial 
nerve,  which  in  its  course  in  the  upjwr  third  of  the  leg  is 
external  to  the  artery;  in  the  middle  third  it  is  externa!  and 


I 


2SS 


A  UANUAL   OF  SVRGERV. 


■ 


a  little  in  front  of  tiic  artery ;  and  in  tlie  lower  third  it  is  eJF" 
u-rnal  to  or  upon  the  artery  (I'l.  5.  Fig.  j), 

OptrathHS. — The  ligations  of  the  anterior  tibial  (PI.  5. 
Fig.  6)  arc  (l)  in  tlic  lower  third  ;  (2I  in  the  middle  third; 
and  (3)  in  the  upper  third.  In  all  these  ligations  tlic  sur- 
geon stands  outside  of  the  extremity,  cutting  from  above 
downward  on  the  right  side  and  from  below  upward  on  the 
left  side. 

U^atioH  m  lite  Lmver  Third. — This  operation  is  prac- 
tically the  same  as  that  for  the  dorsalis  pc<li.t.  Make  an 
incision  three  inches  long  in  the  line  of  the  artery  and  over 
the  annular  ligament.  This  incLston  is  external  to  the  tibi- 
ali.«  amicus  muscle  and  half  an  inch  from  the  outer  border 
of  the  tibia  (Barker).  Divide  the  skin  and  fascia,  retract  the 
tendon  of  the  tibialis  anticus  inward,  and  the  tendon  of  the 
extensor  proprius  pollicis,  along  with  the  tendons  of  the 
extensor  communis,  outward.  Flex  the  ankle-joint  and  clcsu- 
the  artery.  Draw  the  nerve  external  and  pass  the  ligature 
(irom  without  inward.  In  order  to  recognize  the  muscles  in 
this  as  in  other  ligations,  rely  lai^cly  upon  llic  finger  while 
the  muscles  are  being  moved. 

LigaliaH  in  fht  MtddU  Third. — In  this  operation  the  pro- 
cedure is  similar  to  the  above.  Remember  that  the  nerve 
lies  upon  the  vessel  and  that  the  extensor  proprius  pollicjs 
muscle  is  external.  The  nerve  is  retracted  outward  and  the 
needle  is  pas.scd  from  the  nerve.  A  good  rule  for  detecting 
the  artery  is  to  find  the  outer  edge  of  the  tibia  and  by  this 
locate  the  interosseous  membrane,  and  then,  by  p-issing  out 
along  this  membrane,  discover  the  artery. 

LigiUioH  in  ihi  Upper  Third. — In  this  operation  the  position 
is  the  same  as  in  the  above.  Make  an  incision  three  inches 
long  in  the  arterial  line.  On  opening  the  deep  fascia,  do  not 
rely  on  the  eye  for  finding  the  muscular  interspace,  as  often 
the  latter  cannot  be  seen,  and  neither  a  while  nor  a  yellow 
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line  is  reliable.  Place  the  index  finger  deep  in  llic  wound 
Htd  have  the  tibiahs  anticus  nnd  extensor  communis  muscles 
SUcces-siveiy  rendered  tense  by  un  assistant.  In  opening  Uie 
intcrsjiacc,  use  the  handle  of  the  knife.  Relax  the  muscles, 
retract  the  tibialis  anticus  inward,  and  draw  the  extensor 
communis  outward.  Find  the  interosseous  membrane  where 
it  is  attached  to  the  edyc  of  the  tibia,  and  the  artery  will  be 
found  upon  this  membrane,  between  the  tibia  and  the  nerve. 
Clear  tlie  vessel  and  pass  the  ligature  from  without  inward 
to  avoid  the  nerve. 

Posterior  Tibial  Artery. — ^The  line  of  the  posterior  tibial 
is  from  the  middle  of  the  popliteal  space  to  a  point  midway 
between  the  tip  of  the  inner  malleolus  and  the  point  of  the 
heel  (PI.  6,  Figs.  5,6). 

Analiiiny. — The  posterior  tibial  is  the  larger  of  the  two 
terminal  branches  of  the  popliteal.  It  arises  opposite  the 
lower  border  of  the  popliteus  muscle,  runs  down  between 
the  deep  and  supctficia!  flexor  muscles  to  midway  between 
the  tip  of  the  malleolus  and  the  point  of  the  heel,  and 
divides  into  the  external  and  internal  plantar  vessels.  In  its 
upper  third  it  is  very  deep  and  midway  between  the  tibia  and 
fibula:  in  its  middle  third  it  is  less  deep,  having  pas.sed  inward; 
and  in  its  lower  third  it  i$  superficial.  At  the  ankle  the 
artcr>'  is  beneath  the  annular  ligament.  From  above  down- 
ward the  posterior  tibial  artery  rests  upon  the  posterior  tibial 
muscle,  the  flexor  longus  digitorum  muscle,  the  |>ostcrior 
surface  of  the  tibia,  and  the  internal  lateral  ligament  of  the 
ankle-joint.  For  the  first  inch  or  two  of  the  course  of  the 
artery  the  posterior  tibial  nerve  is  internal ;  the  nerve  then 
crosses  to  the  outer  side,  and  remains  on  that  side  through- 
out the  rest  of  its  course.  When  tlie  knee  is  partly  Rexed 
and  the  leg  is  laid  upon  its  outer  surface  the  artery  is 
between  the  operator  and  the  nerve  and  the  nerve  is  between 
the  artery  and  the  table.  Back  of  the  malleolus,  in  the  first 
IV 
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base  of  Scarpa's  triangU- ;  when  the  sartorius  muscle  ts  cross- 
ing in  front  toward  tht  inside  of  the  artery  the  vein  ia  piss- 
ing at  the  back  to  the  outside,  as  at  the  apex  of  Scaqja's 
trianftlc ;  when  the  muscle  is  over  ihc  artery  the  vein  is  back 
of  it.  as  in  the  upjK-r  third  of  1  lunter's  can:il ;  and  when  the 
niu&cic  is  to  the  inside  of  the  artery  the  vein  is  to  the  out- 
side, as  in  the  lower  two-thirds  of  Hunter's  canal.  In  a 
ligation  at  the  apex  of  Scaq>a's  triangle  the  inner  edge  of 
the  sartortus  is  the  ((uide,  In  a  ligation  in  Hunter's  canal 
the  long  saphenous  nerve  is  the  guide. 

OpfratioHs :  Ugation  of  the  Sufcrfieiat  Fanoral  at  the  A/vx 
gf  Scarpa's  Triangle. — In  this  operation  the  pi>sitii>n  a  sujiine 
with  the  thigh  and  leg  a  little  flexed,  the  thigh  abducted, 
everted,  and  rested  upon  its  outer  surface  on  a  pillow  The 
operator  stands  to  the  outside  of  the  leg.  From  a  point  cor- 
responding to  the  middle  of  the  triangle,  and  two  and  a  half 
inche-i  l>eli»w  Poupart's  ligament,  make  a  three-inch  incision 
in  the  nrtcH.il  line.  Cut  the  skin  and  superficial  fa.->cia.  The 
saphenous  vein  will  not  be  seen  unless  the  incision  is  internal 
to  the  arterial  line;  if  this  vein  is  sevn,  dr^w  it  inward. 
Open  the  fascia  lata,  find  ihc  inner  border  of  the  sartorius 
muscle,  and  draw  it  outward.  The  fibres  of  this  muscle  run 
downward  .ind  inward,  thus  distinguishing  it  from  the  ad- 
ductor longus.  whose  fibres  run  downward  and  outward. 
0|K'n  the  common  .sheath  for  the  artery  and  vein,  and  then 
incise  the  individual  arterial  sheath.  Clear  the  artery  and 
pass  the  ligature  from  within  outward  (PI.  6,  Fig.  4). 

Ligation  of  the  Superficial  Femoral  in  HnKte/s  Canal. — la 
this  operation  the  positian  is  the  same  as  in  the  above. 
Make  a  three-inch  incision  in  the  middle  third,  but  above 
the  middle  of  the  thigh,  parallel  with  the  arterial  line  and 
half  an  inch  intcnul  to  it  (Barker),  Incise  the  skin  and 
superficial  fascia,  look  out  for  the  internal  saphenous  vein, 
open  Ihc  &scia  lata,  and  find  the  sartorius  and  retract  it 
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inward,  thus  exposing  the  roof  of  Hunter's  canal,  which  is] 
to  be  opened  for  an  inch  or  more.     Within  the  c:ina]  is  seen) 
the  long  :iaphenoiis  nerve,  usually  upon  the  sheath.     Open 
ihe  sheath  of  the  .irlery,  clear  ihc  vessel,  and  pass  the  needle 
from  without  inward, 

niao  Arteries. — llie  //«<■  of  the  common  and  external ' 
iliac  is  frum  half  an  inch  below  ami  half  an  inch  to  the  lett  j 
of  Ihe  umbilicus  to  midway  between  the  anterior  superior' 
spine  of  the  ilium  and  the  pubic  symphysis.  The  upper 
third  of  this  line  represents  the  common  iliac,  and  the  lower' 
two-thirds  the  external  iliac  (PI.  3,  Fig.  4). 

Anatomy. — The  common  iliac  arteries  arise  from  the  aorta 
opposite  the  left  side  and  lower  border  of  Ihc  fourth  lumbar 
vertebra,  and  extend  to  the  upper  margin  of  the  right  and 
left  sacro-iliac  joints,  where  they  each  bifurcate  into  an 
external  and  an  internal  iliac.  The  common  iliac  arteries  lie 
upon  the  fifth  lumbar  %'ertebra,  are  covered  witli  peritoneum, 
and  are  crossed  by  the  ui'cters.  In  women  the  ovarian  arteries 
cro-w  the  common  iliacs.  The  common  iliac  veins  He  to  the 
right  side  of  their  respective  arteries.  The  right  common  tliac 
artery  ha*  in  front  of  it.  besides  the  peritoneum  and  ureter  (in 
women  also  the  ov^irian  arter>-),  the  ileum,  branches  of  the 
superior  mesenteric  artery,  and  branches  of  the  sympathetic 
nerve.  The  left  common  iliac  artery  has  in  front  of  it,  in 
addition  to  structures  common  to  both  sides  (ureter,  ovarian 
artery,  sympathetic  branches),  branches  of  the  inferior  mes- 
enteric artery  and  the  sigmoid  flexure  with  its  mesocolon. 
The  internal  iliac  artery  runs  from  the  sacro-iliac  joint  to 
the  upper  margin  of  the  great  sacro-sciatic  foramen.  It  is 
very  rarely  ligatcd  (only  in  uncontrollable  hemorrhage  from 
the  gluteal  or  sciatic  arteries).  The  external  iliac  runs  from 
the  sacro-iliac  joint  along  the  pelvic  brim,  upon  the  inner  edge 
of  the  psoas  muscle,  to  Poupart's  ligament.  The  external 
iliac  vein  is  internal  to  the  artery.     On  the  right  side,  high 
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base  of  Scarpa's  triangle ;  when  tlie  sartorius  muscle  is  cr 
ing  in  Iront  toward  the  inside  of  the  artery  the  vein  is  pass- 
ing at  the  back  to  the  outiide,  as  at  the  apex  of  Scarpa's 
triangle ;  wlieti  the  muscle  is  over  the  artery  the  vein  is  back 
of  it,  as  in  ihe  upper  third  of  Hunter's  caiiiii ;  and  when  tlic_ 
muscle  is  to  the  inside  of  the  artery  tlie  win  is  to  tlic  oufeB 
side,  as  in  the  lower  two-thirds  of  Hunter's  canal.  In  a 
ligation  at  the  apex  of  Scarpa's  triangle  the  inner  edge  of 
the  sartorius  is  the  (juidc.  In  a  ligation  in  Hunter's  canal 
the  long  saphenous  nerve  is  the  guide.  fl 

OfiralioHS :  Ugatiun  of  the  Superficial  l-'cnwrat  at  the  Ap^^ 
of  Scarpa's  TriiingU. — In  this  operation  the  position  is  supiofl 
with  the  thigh  and  leg  a  little  flexed,  the  thigh  abduetecfl 
everted,  and  rested  upon  its  outer  sur&cc  on  a  pillow  Ilia 
operator  stands  to  the  outside  of  the  leg.  From  a  point  cotw 
responding  to  the  middle  of  the  triangle,  and  two  and  a  halfl 
inches  below  Poupart's  ligament,  make  a  three-inch  incisiod 
in  the  arterial  line.  Cut  the  skin  and  superficial  fa.Ncia,  Thfl 
saphenous  win  will  not  be  seen  unless  the  incision  is  internal 
to  the  arterial  line;  if  this  vein  is  seen,  draw  it  inwar<fl 
OjKrn  the  fascia  lata,  find  the  inner  border  of  the  sartoriilH 
muscle,  and  draw  it  outward.  The  fibres  of  this  muscle  rinfl 
downward  and  inward,  thus  distinguishing  it  from  the  a(M 
duclor  longus.  whose  fibres  run  downward  and  outwanfl 
0[)cn  the  common  sheath  for  the  artery  and  vein,  and  thefl 
incise  the  individual  arterial  sheath.  Clear  the  artery  aoJ 
pass  the  ligature  from  within  outward  (Fl.  6.  l-'ig.  4).  ■ 

Ugiitian  of  the  Superficial  Femoral  in  Huitir's  Cauai.^l^^ 
this  operation  the  position  is  the  same  as  in  the  abovfl 
Make  a  three-inch  incision  in  the  middle  third,  but  abovfl 
the  middle  of  the  thigh,  |>ara!Iel  with  the  arterial  line  anfl 
half  an  inch  internal  to  it  (Barker).  Incise  the  skin  »nfl 
superficial  fascia,  look  out  for  the  internal  s,iphcnous  veilfl 
open  tlic  ^cia  lata,  and  find    the  sartorius  and  retract  ifl 
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up,  it  passes  behind  the  artery.  The  external  iliac  has  in 
front  of  it  peritoneum  and  subserous  tissue  (Abcrncthy's 
fascia).  Tlic  ilium  crosses  the  right,  and  the  sigmoid  flexure 
the  left,  external  iliac.  The  genital  branch  of  the  genito- 
Cfural  nerve  crossc^i  the  artery  low  down,  and  the  circumncx 
iliiic  vein  crosses  it  just  before  it  Icrminalci  in  the  femoral. 
The  »]>ernutic  vessels  and  the  vas  deferens  in  the  male,  the 
ovarian  vessels  in  the  female,  lie  upon  it,  low  down.  Some- 
times the  urc'tL-r  crosses  it  high  up.  Wv  find  ihe  spemuUic 
vessels  in  the  male  and  the  ovarian  in  the  female  lying  for 
a  time  upon  the  inner  side  of  the  artery. 

Li/^ation  of  the  lliaes  by  Atnlominal  Stttion. — The  best 
method  for  ligating  either  iliac  is  by  abdominal  section,  p.ic)c> 
ing  away  the  intestines  with  gauze,  opening  the  peritoneum 
posteriorly,  and  selecting  Ihe  vessel  to  be  tied  and  the  exact 
.spot  where  it  is  desired  to  apply  a  ligature  (Keam  and  other 
operators).  In  ligating  cither  common  iliac,  pa-s.s  the  needle 
from  right  to  left.  In  ligating  the  external  iliac,  pass  the 
ligature  from  wtthin  outward. 

LigalivH  of  th<  lixlcrnal  fliac  by  Abcrnelhy's  Exlrn-pcrito- 
neai  Method. — In  this  operation  the  position  of  the  patient  is 
rccumlicnt  with  the  thighs  extended  during  the  first  incisions, 
but  in  the  latter  stiges  of  the  oper.ition  ihcy  are  flext-d  a  little 
b)  relax  the  abdominal  .structures,  the  operator  standing  to 
the  outside.  The  surgeon  will  find  the  artery  along  the 
psoas  muscle.  Mark  a  point  one  inch  above  and  one  inch 
cxicma!  to  the  middle  of  Fouixirl's  ligament,  and  another 
point  one  inch  above  and  one  inch  internal  to  the  anterior 
superior  iliac  spine  (Barker),  Join  these  two  points  by  a 
curved  incision  four  inches  long  and  convex  downward.  Cut 
the  skin,  the  fat,  the  two  oblique  and  the  transvcrsalis  mus- 
cles; open  the  transvcrsalis  fascia,  draw  the  |>entoneum 
inward  by  a  broad  retractor,  and  look  for  the  artery  along 
the  pelvic  brim.    The  anterior  crural  nerve  is  ;jecn  internal 
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to  the  arlery,  llie  vein  is  internal  to  tlie  ariery,  and  the 
genito-crural  nerve  is  upon  the  artery.  Clear  the  artery 
near  its  middle  and  pass  the  ligature  from  within  outward. 
In  Sir  Astlcy  Cooper's  ligation  the  inguinal  canal  is  laid  open. 

fXVril.  DISEASES  AND  INJURIES  OF  BONES 
AND  JOINTS 
^  I.    DiSEASUS  Ul>  THE   B()NES. 

Atrophy  of  bone  is  a  diminution  in  the  amount  of  bony 
matter  without  change  in  osseous  structure.  It  arises  from 
want  of  use  (as  seen  in  the  wasting  of  the  bone  of  a  stump)  or 
from  pressure  (as  seen  in  the  destruction  of  the  sternum  by 
an  aneurysm  of  the  aorta).  Eccaitrk  atrophy  is  the  thinning 
of  a  long  bone  from  within,  tlic  outer  surface  being  un- 
changed— usually  a  senile  change.  CoHci-ntric  atiophy  means 
I  a  thinning  of  the  outer  surface  of  the  shaft,  causing  a  lessened 
diameter.  It  is  u:«ually  linked  with  eccentric  atiophy. 
Hypertrophy  of  bone  may  be  due  to  increased  blood-sup- 
ply (as  is  seen  in  chronic  epiphyseal  inflammation),  the  bone 
growing  much  more  than  docs  its  fellow.  It  may  arise  from 
excessive  u^e  or  from  strain,  as  is5«en  in  the  increased  size 
of  the  6bula  when  the  tihia  is  congenitally  absent  (Bowlby). 
Osteitis,  or  Inflammation  of  bone,  may  be  due  to  trauma> 
tism,  to  a  constittition^il  m^ilady  or  diathesis,  to  the  extension 
of  inflammation  from  some  other  structure,  or  to  infection. 
lu  inflammation  of  bone  the  exudation  flows  into  the  Ilaver- 
^—^  sian  canals  and  spaces  and  the  canaliculi,  the  coqiuscles  of 
^H  the  exudate  and  the  bone-corpuscles  proliferate,  embT>-onic 
^H  tissue  forms,  the  bone  underpfoing  thinning  (rarefaction),  not 
^^  bccau.v  of  pressure,  but  because  of  absorption  by  voracious 
leucocytes  and  osteoclasts.  This  process  of  rarefaction 
enlarges  alt  the  bony  sj>accs.  and  b)'  destroying  septa 
throws  two  or  more  spaces   into  one.     If  the  surface  of  a 
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bone  inflames,  the  periosteum  will  more  or  less  be  separated 
by  the  exudation  and  the  bone  will  be  covered  witli  little 
pits  or  croiiton^.  Iiiilamcd  bone  is  so  soft  that  it  can  readily 
be  cut  with  a  knife 

Osteitis  may  terminate  in  restdutWH  or  it  may  terminate  in 
sclerosis,  the  exudate  being  converted  first  into  fibrous  tissue 
and  next  into  dense  bone  with  only  a  few  small  cnncellous 
spaces,     ir  the  exudation  is  under  the  pcriusteum,  the  bone 

ill  be  thickened  at  this  point,  bone  stalactites  marking  the 

lint  of  j>a.'isage  of  the  vessels.  Osteitis  may  tenninate  in 
suppuration,  this  condition  being  known  as  "caries."  In 
strumous  osteitis  caseation  of  the  inflammatory  products  is 
very  apt  to  arise  |strumous  caries).  Acute  osteitis  may  ter- 
minate in  H(crx>sis. 

SjfwfUms  of  Osteitis  and  Osteo-pitiostitis. — As  a  chronic 
process  the  symptoms  of  asteitis  are  commonest  in  the  femur. 
Its  history  usually  exhibits  a  record  of  a  culd  or  an  injury. 
Pain  is  severe,  boring  or  aching  in  character,  deep-seatc 
worse  at  night,  and  aggravated  by  a  dependent  position  of  the 
part.  The  symptoms  closely  resemble  those  of  periostitis,  with 
which  disease  it  is  almost  sure  to  be  linked.  Tenderness  ex- 
ists on  percussion,  and  sometimes  on  pressure.  Subixrriosteal 
swelling,  fusiform  in  shape,  is  noted;  cutaneous  cedema  and 
discoloration  are  observed  if  a  superficial  bone  be  involved. 
In  syphilis  atrophic  osteitis  may  attack  the  cranial  bones  and 
produce  softening  or  even  perforation,  or  ostcojiliytic  osteitis 
may  arise,  exosto.ses  being  formed.  Osteo-periostitis  may  be 
acute  or  chronic,  circumscribed  or  diRused.  and  may  tcrmt 
natc  in  resolution,  organization,  or  suppuration.  It  ari.se 
from  cold,  blows,  wound«,  stniins,  the  .spread  of  adjacer 
inflammation,  pyogenic  infection,  .syphilis,  rheumatism, 
tubercle.  The  symptoms  arc  [win  (which  is  worse  at  night 
and  which  is  aggravated  by  motion,  pressure,  and  a  depend-] 
ent   position),   swelling,   o^deina,  and   discoloration   of  the 
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soil  parts.  Pain  in  the  syphilitic  Torm  is  not  so  severe  ^^  in 
other  vandu-s.  Acute  necrosis  or  dilTusc  periostitis,  3  septic 
inflammation  of  bone  and  periosteum,  is  commonest  in  bo>'S 
about  the  age  of  pubcrt:>-.  It  is  usually  due  to  cold,  a 
specific  fever,  or  injury,  and  generally  affects  the  tibia  or 
femur:  the  symptoms  locally  are  severe;  redness,  swelling, 
and  pain  arc  marked ;  coiistilulionally,  rigors,  fever,  often 
convulsions.  Necrosis  is  apt  to  result.  Pyaimia  is  common. 
Some  fever  always  exists. 

Treatnu-m  of  Ostn'trs  and  Oiteo-periostitU. — In  syphilitic 
forms  the  treatment  consists  of  rest,  elevation  of  the  part, 
the  local  use  of  iodine  and  mercurial  ointment,  and  bandag- 
ing. Specific  treatment  is  by  the  stomach  or  hypodcrmati- 
cally.  Operation  is  rarely  justifiable.  In  other  forms,  if  the 
case  be  recent  and  severe,  put  the  patient  to  bed.  place  the 
limb  in  a  splint  and  elevate  it,  apply  leeches,  cold,  and  lead- 
water  .and  laudanum,  use  a  bandage,  and  order  salines  and 
iodide  of  potassium.  Morphi^i  is  used  for  pain.  If  these 
means  fail,  order  counter-irritation  by  iodine  and  blue  oint- 
ment or  blisters,  and  use  heat  locally.  In  severe  cases  take 
a  tenotome  and  slit  the  periosteum  subcutaneousty  to  relieve 
tension;  this  procedure  often  instantly  relieves  the  pain. 
Some  cases  demand  a  lonK'tudinal  osteotomy,  which  is  pcr- 
fornicd  by  taking  a  lU-y  saw  and  dividing  the  bone  longitu- 
dinally into  the  medullary  canal.    If  pus  forms,  drain  at  once. 

Diffuse  osUo-ferifStitis  requires  early  and  free  incisions, 
antiseptics,  dninage,  rest  and  elevation  of  the  limb,  and 
strong  supporting  and  stimulating  treatment.  Amputation 
is  sometimes  demanded,  as  when  the  |Mticiit  grows  weaker 
and  weaker  even  aflcr  incision,  and  when  a  joint  is  seriously 
involved.  If  the  necrosis  nfTocLs  the  entire  shall,  which 
separates  from  it.<t  epiphyses,  and  new  bone  has  not  yet 
formed  from  the  periosteum,  make  a  subperiosteal  resection 
of  tlie  shaft. 
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Chronic  periostatia  is  u^iMlly  syphilitic.  A  node  is  a 
chruntc  iiiflnm motion  of  the  deep  periosteul  Inj'ers.  Nodes 
occurring  early  in  the  secondary  stage  remam  5i>(l  and  ftoon 
puss  away,  but  those  occurring  two  years  or  more  after  infec- 
tion are  apt  to  cause  a  bony  deposit.  A  node  may  suppurate, 
leaving  a  sinus  at  the  bottom  of  which  is  a  piece  of  dead 
bone.  Ciumnia  of  the  periosteum  is  one  Torm  of  node  which 
is  apt  to  produce  caries  or  necrosis. 

Osteoplastic  periostitis  accompanies  chronic  osteitis  and 
cau'<cs  the  ilepoKit  of  new  bone  which  undergoes  sctero.sitt. 
Tlic  chief  symptom  is  aching  pain,  wlticli  is  worse  when 
wann  in  bed  and  is  aggrav-ated  by  damp  and  wet.  A 
swelling  is  found  at  the  seat  of  pain  {often  over  the  tibia, 
ulna,  clavicle,  or  sternum).  The  soft  parts  are  iminflamed 
and  move  freely  unless  softening  or  suppuration  has  occurred. 
Tenderness  is  manifest. 

TreattiuHt. — For  the  nodes  of  early  syphilis  use  mixed 
treatment;  for  the  nodes  of  late  syphilis  give  mercury  and 
large  advancing  do'*cs  of  iodide  of  potassium.  Blisters,  blue 
ointment,  and  iodine  u.sed  locally,  and  subcuUneous  division 
of  periotrteum,  are  of  value.  If  suppuration  occurs,  open 
antiMfjrtically. 

Absceaa  of  bono  is  always  chronic,  never  acute.  It  wa.s 
first  described  by  Sir  Benjamin  Ilrodic,  and  is  often  called 
"  Brodic's  abscess."  It  occurs  in  the  cancellous  structure  of 
the  ends  of  bones — usually  in  the  head  of  the  tibia,  some- 
times in  the  femur  or  humerus.  The  caust  of  bone-abscess  is 
injury  which  induces  osteitis;  bone-rarefaction  fonns  a  cavity, 
the  inflammatory  products  suppurate  or  cascate.  and  the 
surrounding  bone  thickens  and  hardens  because  of  growth 
from  the  periosteum.  Pus  is  apt  to  bre.-ik  into  a  joint,  as  the 
joint-surface  is  not  covered  by  periosteum  and  no  batrier  of 
bone  is  there  formed.  Su{>j>umtion  of  bone  may  induce 
necrosis. 
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Sym/tums. — Tltc  symptoms  arc  like  those  of  ostco-pcrios- 
titis.  only  they  arc  localised  snd  persistent.  Th«.>se  sym[}- 
loms  are  thickening  of  bone  anti  soft  iwrts.  oedema  and 
discoloration  of  skin,  tenderness,  constant  pciin  (subject  to 
violent  exacerbations  and  made  worse  by  motion,  pressure, 
and  a  dcpcndL-nt  [>o^ition),  and  attack  al\cr  attack  of  syno- 
vitis in  the  nearest  joint.     Fever  and  sweats  may  be  noted. 

TrmtmfHf. — In  treating  bone-abscess,  trephine  the  bone  at 
the  point  of  the  greatest  tenderness,  and  if  the  abscess  is 
missed,  follow  the  .tdvice  of  Holmes  and  perforate  the  wall 
of  bone  with  the  trephine,  opening  in  several  directions  to 
discover  the  pus.  If  the  abscess  opens  into  a  joint,  trephine 
the  bone  and  open  and  drain  the  joint 

Caries  is  3  suppurative  osteitis  with  molecular  osseous  de- 
struction. ihouRh  some  sui^cons  limit  the  term  to  strumous 
osteitis,  and  others  include  under  it  all  forms  of  osteitis  with 
bone-destruction.  Osteitis  is  apt  to  become  purulent  when 
Ihc  bone  is  exposed  to  the  air.  when  rest  is  not  secured, 
when  the  health  of  the  indivrdu;tl  is  below  normal,  when  a 
foreign  body  such  as  a  bullet  is  in  the  bone,  and  when  struma 
or  s>'philis  exists.  In  this  condition  the  embryonic  tissue 
becomes  pus,  which  is  discharged  from  the  softened  and 
granulating  bone,  and  after  drainai^  is  secured  or^raniEa- 
tion.  sclerosis,  and  healing  result.  In  these  cases  new  bone 
usually  forms,  and  a  cure  results. 

Strumous  caries,  due  to  caseation  of  the  product  of  an 
osteitis  in  a  scrofulous  subject,  shows  no  tendency  to  self- 
cure,  no  organization  or  sclerosis  taking  place  ami  no  new 
bone  being  formed,  the  interior  of  bones,  especiiilly  of  ihc 
carpus  and  tarsus,  being  entirely  softened  and  destroyed, 
thin  shells  only  being  left. 

Carifs  HcetolUa  is  a  condition  in  wliich  small  but  visible 
portions  of  soft  and  dead  hone  come  aw-iy  in  the  pus;  caries 
sitea  is  molecular  death  of  bone  without  suppuration. 
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The  ciscating  masses  in  strumous  caries  contain  the 
tubercle  baeiilus.  If  a  strumous  collection  is  evacuated 
and  infection  with  pus  cocci  occurs,  genuine  suppuration 
takes  place,  and  constitutional  infcrtion  means  suppurative 
fever,  and  may  mean  death.  I'urulcnt  osteitis  may  affect 
any  bone,  but  ca<)cous  osteitis  (strumous  caries)  tends  to 
arise  in  cancellous  structure  (heads  of  long  bones,  vertebTal 
bodies,  an<I  bones  of  the  carpus  and  tarsus).  Strumous  oste- 
itu  is  apt  to  cause  tubercular  di.tease  in  an  adjacent  joint. 

Symflomi. — In  the  start  the  .symptoms  of  caries  are  usu- 
ally tlioite  of  osteitis,  but  the  first  sj^nptom  noted  may  be 
a  lluclualing  swelling  due  to  pus  or  to  caseatcd  tubercle. 
After  a  time,  if  not  opened,  the  abscess  breaks,  voids  its  con- 
tents, and  leaves  a  sinus  from  which  runs  a  purulent  matter 
which  after  a  time  becomes  thin,  reddish,  and  irritant  to  tlie 
skin,  contains  small  portions  of  K"tty  bone,  and  has  a  foul 
smell.  The  opening  of  the  sinus  becomes  filled  with 
ocdcmatous  granulations.  A  probe  introduced  to  the  bot- 
tom of  the  sinus  finds  bone  which  on  beiny  .struck  gives 
a  niufRcd  note  rather  tlian  the  clear,  .sharp  note  of  necrosis; 
the  bone  is  rough,  is  bared,  and  is  so  soft  that  the  probe  can 
usually  be  .<vtuck  into  it. 

TraUmtHt. — If  syphilis  exists,  give  iodide  of  potassium  in 
advancing  doses  and  a  mild  mercurial  counse.  If  tubercle 
exists,  give  iodide  of  iron,  arsenic,  cod-liver  oil,  and  nour- 
ishing foods,  and  recommend  a  change  of  air.  Locally,  insist 
on  rest  and  at  once  secure  drainage,  enlarging  the  opening 
if  necessary  and  inserting  a  tube,  and  even  making  additional 
openings;  syringe  often  with  antiseptic  fluids  and  dress  anti- 
scplically.  If  the  case  is  seen  before  the  abscess  h.-»s  opened, 
ojicn  it  under  strict  antiseptic  precautions.  When  the  case  is 
found  to  be  clironic  tlicre  arises  the  question  of  operation. 
Incomplete  operations  arc  worse  than  useless,  for  they  m,iy 
cause  pyxniia,  and  if  the  case  be  tubercular  may  inaugurate 
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systemic  diflusion  of  the  infection.  If  tlic  gouge  is  u»cd, 
try  to  remove  all  carious  bone.  The  diseased  bone  is  white, 
crumbles  up.  and  docs  not  bleed;  ihc  non-carinus  bone  is 
pink  and  vascular.  Scrape  away  all  granulations ;  swnb  out 
the  cavity  with  pure  carboHc  acid  and  pack  it  with  iodoform 
gau]:«.  Instead  of  gouging  away  bone,  there  may  be  used 
the  actual  cautery  or  sulphuric  acid  (Pollock).  In  severe 
cases  excision  is  recjuireil,  and  in  some  very  rare  cases 
amputation  may  be  necessary,  dries  of  the  spine  is  con- 
sidered under  Distasfs  of  the  Spine  (p.  S75)- 

Necrosis  is  the  death  of  vi.fible  portions  of  bone  from  cir- 
culatory impediment.  It  is  analogous  to  gangrene.  The 
cause  of  necrosis  is  injury  (such  as  the  tearing  off  of  perios- 
teum) which  deprives  the  bone  of  blood.  Inflammation  of 
the  periosteum  further  lessens  the  nutrition.  Acute  inflam- 
mation in  bone  causes  necrosis,  the  excessive  exudation  in 
the  canals  and  spaces  obliteratinj;  the  blood-vessels  by  pres- 
sure. A  thin  shell  of  bone  only  may  necrose  from  periosteal 
.scjxiralion,  or  an  entire  shaft  may  die  from  acute  osteo- 
myelitis or  diffuse  infective  periostitis.  A  fragment  of  dead 
bone  is  a  foreign  body ;  the  healthy  bone  adjacent  to  it 
inflames,  softens,  and  granulates,  and  this  line  of  granulations, 
like  the  line  of  demarcation  of  gangrene,  separates  the  dead 
]Mrl  from  the  living,  the  white  dead  bone  being  surrounded 
by  the  red  zone  of  granuLilJon  tissue.  A  bit  (if  dead  bone 
;.  is  called  a  "  sequestrum .'"  and  Nature  tries  to  cjust  it  off.  A 
superficial  sequestrum  is  known  as  an  "exfoliation." 

Nature's  method  of  casting  ofTa  sequestrum  is  as  follows: 
Suppuration  takes  place  at  the  line  of  <lemarcation,  osteitis 
extends  for  a  considerable  distance  around  this  line,  the 
periosteum  shares  in  the  inflammation,  and  new  bone  forms. 
A  cavity  thus  forms  within  by  suppuration,  and  a  box  or 
case  forms  without  by  ossification,  the  now  entirely  loosened 
sequestrum  being  so  encased  that  it  cannot  escape.    The  pus 
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fuids  its  way  through  the  new  bone,  and  there  is  presented 
tlie  conilition  so  often  seen  by  the  surgeon— namdy,  a  case 

of  new  boiic  known  as  the  "  involucrum."  a  cavity  contain- 
ing  pui  anil  die  dead  fragment  or  sequestrum,  and  a  di»- 
charging  sinus  or  "cloaca."  Nature  may  eventually  get  rid 
<if  ilic  rtagnicnt,  but  the  surgeon  should  not  wail. 

When  a  portion  of  the  bone  surrounding  the  medullary 
canal  dies,  the  condition  i»  called  "  central  necrosis."  In  some 
rare  cases  necrosis  occurs  without  apparent  suppuration, 
a  paink-ss  swelling  of  bone  simulating  sarcoma.  Mercury 
in  a  cause  of  necrosis.  The  fumes  of  phosphorus  may  cause 
necrosis  of  the  lower  jaw  in  those  with  decayed  teeth. 
Tmumattsms  are  usual  causes  of  necrosis,  but  it  may  be 
produced  by  fro-U-bitcs  and  burns.  Many  fevers  (measles. 
typhotd,  scarlet  fever,  etc.]  arc  followed  by  necrosis.  Syphilis 
and  tubercle  arc  occasional  causes. 

Symfitamx. — The  symptoiiK  of  necrosis  arc  at  first  those 
of  osteitis.  The  abscesti,  when  formed,  opens  of  itself  or  is 
opened  by  the  siirge4>ii,  iind  a  sinus  or  sinuses  exist  as  in 
carius,  A  probe  introduced  into  the  sinus  strikes  upon 
hard  bone  with  a  clear,  ringinj;  note.  In  superficial  necrosis 
the  discharge  is  slight  and  the  probe  shows  the  limilation-t  of 
the  disease.  In  extensive  necrosis  the  discharge  is  {irofuse, 
much  new  bone  forms,  several  sinuses  form  ^r  apart,  and 
the  probe  mu^t  pass  a  considerable  thickness  of  new  bone 
before  il  finds  the  bit  of  dead  bone.  The  surgeon  .ihould  not 
opemtc  until  Ihc  dead  bone  is  sc|>aratcd  from  the  living,  until 
A  line  of  demaroition  funns,  and  until  the  »C(|Uestrum  is  loose. 
In  youth  dead  bone  loosen.i  quickly,  but  in  old  age  slowly. 
v\n  exfoliation  becomes  loose  sooner  than  a  deep  or  a  cenCnl 
necrosis.  In  dilTuse  periostitis  the  necrosed  shall  loosens 
quickly.  NecroHeO  |>articles  of  the  upjier  extremity  loosen 
more  rapidly  tlian  ihoM.-  of  the  lower.     Chilton  stales '  that 
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in  tlw  young  adult  two  or  three  months  will  be  required  to 
loosen  a  nccroctc<l  frai^mcnl  in  the  lower  extremity,  anil  from 
six  weeks  to  two  lUoiiths  in  the  upper  extremity.  A  loose 
sequestrum  may  be  moved  by  the  probe,  and  when  struck 
gives  a  hollow  note,  In  old  cases  of  necrosis  and  caries 
.imyloid  disease  may  arise. 

TreatttuM. — ^Thc  treatment  of  necrosis  comprises  free  in- 
cisions for  drainage,  antiseptic  dressing,  frequent  cleansing, 
rest,  good  food,  stimul.uits.  and  tonict.  When  the  sequel 
irum  becomes  loose,  cnUrge  the  cloaca  with  the  chisel, 
gouge,  and  rongeur,  remove  thf  dead  bone  with  the  forceps, 
and  pack  the  cavity  with  iodoform  gauze.  Thts  operation  is 
known  as  "  scquratrolomy."  If  much  of  a  gap  is  left  by  the 
operation,  try  and  fill  this  gap  by  takmg  flaps  of  skin  and 
listening  them  to  the  bottoni,  by  breaking  the  edges  of  the 
involucrum  and  turning  thcni  in,  or  by  in-^ciling  bone-chips. 
These  chijw.  which  are  obtained  from  the  compact  part  of 
the  tibia  or  femur  of  an  ox.  are  decalcified  by  being  placed 
lor  a  couple  of  weeks  in  a  lO  per  cent,  aqueous  solution  nf 
hydrochloric  acid  (which  xa  renewed  everyday);  they  arc 
well  washed  in  a  weak  alkali  and  then  in  water,  are  cut  into 
strips,  are  soaked  for  two  days  in  a  l :  locX)  sublimate  solu- 
tion, and  arc  kept  in  a  saturated  ethereal  solution  of  iodo< 
form.  The  cavity  is  made  sterile  and  is  well  dusted  with 
iodoform,  lite  bonc-chijK  arc  dried  and  insertetl  into  the 
involucrum.  a  capillary  drain  is  emplo}^!.  the  jK-riosteum  is 
stitched  over  the  opening,  and  so  are  the  Mift  parts;  but  if 
tbi»  cannot  be  done,  iodoform  packing  is  used  to  keep  the 
chips  in  place.     This  method  is  due  to  the  genius  of  Senn. 

Acute  diffuse  osteo-myelitla,  a  diffusi.'  inflammation  of 
bone  and  marrow,  is  due  to  infection  with  pyogenic  cocci 
(si;iphylocoocUN  pyogenes  aureus  and  strqitococcus  pyoge- 
nes ;  Figs.  11,12).  It  may  arise  from  a  wound,  «uch  as  a  com- 
pound fracture,  a  gunshot  injury,  or  an  amputation.     It  may 
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occur  when  the  inrcction  has  been  by  way  of  the  blood.  ] 
ostco- myelitis  from  wound  of  the  cndo^tcum  the  medulla  and 
cancellous  tissue  inHanie  and  su]>[iur.ite.  The  entire  length 
and  thickness  of  the  shaft  may  be  involved,  and  the  peri- 
osteum becomes  infiltr.'ilc<l,  detaclicd,  and  retracted  from  the 
edges  of  the  bone-wound.  The  soft  tissues  around  the  bone 
also  inflame  and  sometimes  slough.  More  or  less  necrosis 
is  inevitable. 

The  symptoms  of  aeuU  oslto-myelitis  from  wound  are — 
a  very  severe  borinu.  pnawinj;,  aching  pain ;  great  tender- 
ness ;  deep  swelling  of  the  soft  parts  over  the  bone ;  the 
skin  is  healthy  early  in  the  case ;  a  profuse  oflenitive  puru- 
lent discharge  coiilaining  bone- fragments  and  tissuc-slou^jhs ; 
the  [leriosteum  is  red,  thick,  »nd  sepunited ;  a  fungating  foul 
ma't^  protrudes  from  the  niediillary  eanal;  rigors,  sweats, 
and  fever  point  to  sopticxmia  or  pyemia. 

Treatm(Hl. — In  treating  acute  osteo-myclitis.  the  following 
is  the  approved  method:  Incision;  curetting  tlic  medullary 
cavity,  swabbing  it  out  with  pure  carbolic  acid,  and  packing 
it  with  iodoform  gauze ;  drainage ;  antiseptic  dressings ;  fre- 
quent cleansing ;  and  strong  supporting  treatment  When 
the  sequestrum  loosens,  it  should  be  removed.  Some  cases 
require  amputation. 

Acute  BpiphyaitJs. — O^teo-myelitis  without  a  wound  is 
called  "acute  infontile  ,arthritis"  or  "acute  epiphy.<itis."  It 
aflects  the  young,  especially  children  of  from  one  to  two 
years  of  age,  and  ariries  at  the  epiphyseal  line.  A  strain 
occurs  at  this  point,  inflammation  follows,  and  a  hospitable 
welcome  is  extended  to  pus-organisms  passing  through  this 
area  by  means  of  the  body-fluids.  The  femur  and  tibia  arc 
the  bones  most  often  attacked,  the  hip-joint  or  knee-joint 
being  secondarily  involved,  but  the  shoulder,  ankle,  or  elbow 
may  likewise  fall  a  victim.  The  youngest  bone  around  the 
ossific   centre   first   inflames,  necrosis   takes  place,  a  small 
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sequestrum  fonns,  and  the  pus  around  the  sequestrum 
makes  a  cloaca  and  empties  into  the  adjacent  joint,  light- 
ing up  a  suppurative  inflammation. 

The  symptoms  of  acute  epiphysitis  usually  come  on  sud- 
denly at  night ;  the  attack  is  generally  ushered  in  by  a  chill 
which  is  followed  by  septic  febrile  temperature.  It  will  likely 
be  found  as  a  cause  that  the  patient  was  suddenly  chilled 
aRcr  being  overheated  {sitting  in  a  cellar  on  a  hot  day,  swim- 
ming when  very  warm,  etc).  There  is  severe  aching  pain 
and  great  tenderness  near  the  joint ;  the  soft  parts,  which  at 
first  are  healthy  in  appearance,  after  a  time  discolor,  swell, 
and  present  distended  veins;  the  neighboring  joint  swells 
and  becomes  filled  with  pus ;  the  periosteum  and  the  shaft 
are  involved  for  3  considerable  distance ;  cnch  epiph>'sis  may 
become  aflected.  the  shaft  between  being  comparatively  un- 
involved,  and  the  epiphyses  may  separate,  displacement  and 
shortening  taking  place.  This  disease  is  often  mistaken  for 
rheumatism  because  of  the  joint-swelling,  for  typhoid  fever 
because  of  the  fevi-r,  and  in  some  cases  for  erj'si[»clas  because 
of  the  redness  of  the  skin.  This  disease  offers  a  very  grave 
prognosis. 

Treatmrnt. — In  treating  acute  epiphysitis,  incise  at  once; 
trephine  the  bone  at  one  or  more  points ;  curette ;  irrigate 
with  corrosive-sublimate  solution;  swab  out  with  pure  car- 
bolic acid;  use  iodoform  plentifully;  drain  the  joint  if  it 
contains  pus ;  employ  rest,  anodynes,  and  strong  supporting 
treatment.  Rcmo\'c  dead  bone  when  it  becomes  loose. 
Amputation  may  be  required. 

Cbrotuc  oBteo-myelitia  is  usually  linked  with  osteitis.  It 
may  eventuate  in  ostco-sclerosis  with  filling  up  of  the  medul- 
lary canal,  or  in  $U)>puration  of  the  cincellous  tissue  (Brodic's 
abscess).  A  tubercular  inflammation  is  one  form  of  chronic 
osteo-myelitis. 
Osteo-malacla,  or  MoUlties  Oastum. — In  this  disease  the 
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bones  arc  partly  decalcified,  and  consequently  soften  and 
bend.  Many  bones  arc  usually  involved.  It  is  cooiniooer 
beyond  tlian  before  middle  nge,  though  it  may  occur  in 
infancy ;  it  is  commoner  in  women  tlian  in  men,  and 
pregnancy  seems  to  bear  niore  than  a  casual  relation  to  iu 
production.  In  osteo-malacia  the  medulla  Increases  in  bulk 
and  bt-conics  more  fatty,  and  the  osseous  matter  is  absorbed 
gradually,  first  from  cancellous  tissue  and  then  from  the 
, compact  tissue.  Some  observers  believe  this  curious  con- 
dition is  due  to  lactic  acid  in  the  blood. 

Symfitoms. — The  symptoms  of  osteo-malada  are  u  fol- 
lows :  many  points  of  pain  which  is  o(ten  thought  to  be  due  to 
rheumatism  ;  deformities  from  twisting  and  bending  of  bone ; 
and  a  large  excess  of  calcium  s.iUs  in  the  urine.  This  disease 
lasts  a  number  of  years,  but  usually  causes  death  from  ex- 
haustion, though  some  few  cases  are  arrested  or  cured. 
Fractures  occur  from  very  slight  force. 

TreaMcnt. — In  treating  osteo-malacia  in  women,  insist 
that  pregnancy  must  not  occur.  Put  braces  and  supports 
upon  distorted  limbs  to  prevent  fracture.  Advise  good  air. 
hygienic  surroundings,  and  nourishing  food.  Among  the 
medicines  th.it  can  be  used  may  be  mentioned  cod-liver  oil, 
lime  salts,  and  preparations  of  phosphorus. 


2,  Fractlires. 

Definition. — A  fracture  is  a  solution,  by  sudden  force,  of 
the  continuity  of  a  bone  or  of  a  cartiLigc.  Clinically,  under 
this  head  arc  placed  epiphyseal  separations  and  the  tearing 
apart  of  ribs  and  their  cartilages. 

Varietifle  of  Practuree. — Tlie  varieties  of  fractures  are 
as  follows: 

Sim^ie  fracturf  '\s  a  subcutaneous  fracture,  or  one  in  which 
no  open  wound  admits  air  to  the  seat  of  bone-injury.  Tliis 
corresponds  to  a  contusion  of  the  soft  parts. 
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firw/cttW/r-df/tfrrisanopcn  fracture,  or  one  in  which  an 
open  wound  admits  air  to  the  seat  of  bone-injury.  This  corre- 
sponds to  a  contused  or  lacerated  wound  of  the  soft  parts. 

A  primary  eampeund  fracture  is  one  in  which  tlic  breach 
in  Uie  soft  parts  i»  ocautioiicd  at  thcr  time  of  the  accident, 
either  by  the  direct  violence  of  the  injury  or  by  the  forcing 
of  3  bone  or  bones  through  the  tissues. 

A  itconttary  compeund  fracture  is  one  in  which  the  breach 
in  the  soft  parts  occurs  after  the  accident, cither  from  slough- 
ing of  damaged  tissues,  from  ulceration  from  the  pressure 
of  ill-adjusted  fragments,  or  from  the  forcing  of  a  bone  or 
bones  through  the  soft  parts  because  of  rough  handling, 
neglect,  or  the  tossing  of  delirium. 

Complicated  fracture  is  a  fracture  plus  the  complicition 
of  a  joint-injury,  arterial  or  venous  dam;ige,  or  injury  to 
the  nerves  or  soft  ports.  When  a  fniclured  rib  injures  the 
lung  or  when  a  broken  vertebra  damages  the  spine  we  have 
a  complicated  fracture.  The  term  is  a  bad  one.  as  it  con- 
veys no  dc6nite  meaning,  and  is  no  more  justifiable  tlian  it 
would  be  to  ^icak  of  "complicated  pneumonia"  or  "com- 
plicated typhoid,"  for  we  should  alu'ays  give  a  name  to  the 
complication  in  any  case.  It  should  be  remembered  that 
damage  to  the  soft  parts  not  sufficient  to  admit  air  to  the 
seat  of  fracture  docs  not  make  the  case  a  compound  fracture, 
but  rather  complicates  a  simple  fracture.  Remember  also 
that  lliese  areas  of  tissue>destruction  must  be  treated  anti> 
se[)tically,  ollierwi.sc  absorption  of  pus-clemcnts  and  their 
deposition  at  the  seat  of  injury  may  cause  diflTuse  osteo- 
myelitis. 

Ccmpittf  fracture  is  that  which  extends  through  the  whole 
thickness  of  a  bone  or  entirely  across  it. 

Incomplete  fracture  is  that  which  extends  only  partially 
through  tlie  thickness  of  a  bone  or  only  partially  across  it. 

A  linear,  hair,  capillary,  or  fiuured  fracture,  or  a  fissurt. 
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is  a  crack  in  a  bone  with  very  little  separation.  This  is  an 
incomplete  Tracturc,  but  may  be  associated  with  a  complete 
break. 

A  gff en-slick,  hUkery-slick ,  wilitno,  or  bent  /raetmrt  is  a 
true  incomplete  break.  It  is  commonest  in  the  forearm  or 
clavicle,  it  arises  from  indirect  force,  and  it  is  very  rare  after 
the  age  of  sixteen.  It  is  called  "grccn-sbck"  because  the 
bone  breaks  like  a  green  stick  when  forced  acixMS  the  krtee, 
first  bending  and  then  breaking  on  its  convex  surface.  The 
bone,  being  compressed  between  two  forces,  bends,  and  the 
fibres  on  the  outer  side  of  the  curve  arc  pulled  apart,  while 
those  on  its  concavity  arc  not  broken,  but  arc  comprcssecL 
In  correcting  the  deformity  the  fracture  is  apt  to  be  made 
complete.  The  permanent  bending  of  a  bone  without  a 
break  may  possibly  occur  in  youth. 

Dcpression-frachtre  occurs  when  a  portion  of  the  thickness 
of  a  bone  is  driven  in  by  crushing.  Fracture  by  depression 
is  a  result  of  the  bending  in  of  a  bone  (as  the  parietal),  a 
fragment  brciking  off  from  the  side  toward  which  the  bone 
is  bending.  A  <iepreised  rmcture  is  complete,  not  incom> 
pletc,  and  by  tliis  term  is  meant  an  injury  in  n-hich  a  frag- 
ment of  the  entire  thickness  of  the  bone  is  driven  below  (he 
level  of  tlte  surrounding  Kurface. 

Splintfr-  and  Strain-fracture. — The  breaking  off  of  a 
splinter  of  twne  (splinter- fracture)  or  of  an  apopli>-sis  con- 
stitutes an  incomplete  fracture.  A  strain  upon  a  ligament 
may  tear  off  a  shell  of  bone,  and  this  injury  is  the  "  strain- 
fracture"  of  Callender. 

Li/Hgituiiinai  frarture  is  a  fracture  whose  line  is  for  a  con- 
siderable distance  parallel,  or  nearly  so,  with  the  long  axis 
of  the  bone.     This  is  common  in  gunshot  injuries. 

OMiqtie  fradurc  is  a  fracture  whose  line  is  positively 
oblique  to  the  long  axis  of  the  bone.  Most  fractures  from 
indirect  force  are  oblique. 
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TroHsvtrst  fraeturt  is  a  fracture  whose  line  is  nearly 
transverse  to  the  long  axis  of  the  bone  (no  fracture  is 
mathematically  transverse).  'I'lic  general  cause  here  is  direct 
force.  The  "/rtufure  ett  rave"  (radish  fracture,  so  called 
because  the  bone  brenks  as  docs  a  radish)  is  transverse  at 
the  surface,  but  not  within. 

Tootkot  or  tUnlaU  fracture  is  a  form  of  fracture  in  which 
the  end  of  each  fragment  is  irregularly  serrated  and  the  frag- 
ment^i  are  commonly  locked  together ;  hence  the  deformity 
is  hard  to  correct.  Most  of  the  simple  fractures  from  direct 
force  arc  serrated. 

Wtdgt-skaped,  V-shaped,  tKtttaUd,  or  eHHeiform  fraelure 
("fracture  oblique  spiroide,"  "fracture  en  V"  of  Gosselin, 
"fracture  en  coin")  is  a  fracture  whose  line  has  the  shape 
of  a  V,  which  may  be  entire  or  may  want  the  point.  It 
occurs  at  tiic  articular  extrcmit)'  of  a  long  bone,  and  a  fi-isurc 
usually  arises  from  its  point  and  enters  the  joint.  If  com- 
plete, it  i-1  a  "comminuted  fracture." 

T-skafied  frtulure  is  a  fracture  which  presents  a  tran.wer.ie 
or  obh'que  line  and  also  a  longitudinal  or  vertical  line.  It 
occurs  at  the  lower  end  of  cither  the  humerus  or  femur,  the 
transverse  line  being  above,  and  the  vertical  line  (intcr- 
condyloitt)  between,  the  condyles.  If  complete,  it  is  in 
reality  a  form  of  comminuted  fracture. 

Designations  According  to  Seat  0/  Fracture. — Fractures 
are  designated  also  according  to  their  anatomical  seats ;  for 
instance,  fracture  of  the  upper  third  of  the  shaft  of  the  femur, 
fracture  of  the  olecranon  process  of  the  ulna,  fracture  of  the 
middle  third  of  the  clavicle,  and  fracture  of  the  body  of  the 
1  lower  jaw.  Ittira-etrttcHlar  fracture  is  one  extending  into 
a  joint;  intrarupsidfir  fnctun  is  one  within  the  capsule  of 
cither  the  shoulder- or  hip*joint:  and  extracapsular  (raxXuK 
lis  one  just  without  the  capsule  of  cither  the  shoulder-  or 
I  hip-joint. 
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Cmmmimt^t^  frmcan  a  »  ronrSrioM  n  vteb  a  booe  is 
mtHTTii  hCo  move  ttefi  two  piecai.  tae  baa  of  sactwc  tnler- 
ihe  DOtK  m^  DC  ImuIllb  ms  wtgy  *noH 
,  BSf  pRSCtt  madh  ^BMoi^,  or  ta^  actnliy  be 
ipoaad  xtfK 

ImpaeUd  /raeOtrt  is  ooe  in  wlndi  oae  ftapaeat  is  dnvco 
iolo  the  other  aad  solidly  wedgrd. 

Fraeturt  with  erattH^g  is  aa  iBfacted  badatc  (b  which 
the  cncasit^  booe  b  so  crushed  aad  spliatefal  that  the 
impacting  bone  is  ikot  6rm)y  beld. 

PatiuUguai,  spomUuuoms,  at  ttt&mdmy  fratttar  is  oae 
occiuTin^  from  a  very  insignificaBt  fane  actnig  oo  a  booe 
rendered  brittle  by  disease. 

Ununited  fratttire  is  a  term  used  to  des^aatc  a  fracture 
in  which  bony  union  is  abf^cnt  after  the  passage  of  the  period 
normally  necessary  for  its  occunrcncc. 

Dirtci  fradure  U  one  occurring  at  the  priinar>'  point  of 
(he  af^licjttion  of  force. 

hulireet  fratlurt  \%  one  occurring  at  a  point  distant  from 
iho  nrca  of  the  primary  application  of  force. 

Sitllalt  or  slarrtd  fracture  (fracture  par  irradiation)  is  one 
in  which  several  fisturen  radiate  from  a  centre.  If  the  frac- 
ture  be  complete,  it  n  in  reality  a  form  of  comminuted 
frAdiirc, 

Udkmdal,  ifiral,  or  lortion  fracture  is  a  fracture  resulting 
in  n  lung  hone  from  twisting, 

h'rutture  by  eantre'eoup  is  a  fracture  of  the  slcull  which  is 
not  at,  but  itpiiuiiilc  lo,  the  jioint  of  a)>j)lication  of  force. 

Ef>ilihyital  Scfaratiou  or  Viastiuis. — This  injury  occurs 
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only  before  the  age  of  twcnt}--fivc  and  is  commonest  at  the 
[ower  end  of  the  femur,  but  it  is  encountered  also  at  tlie 
lower  ends  of  the  tibia  and  radius  and  at  both  extremities 
of  the  humerus.  This  injury  induces  deformity  which  is 
often  hard  to  reduce,  and  by  damaging  the  cartitage  may 
retard  or  inhibit  u  further  lengthening  by  growth  of  the  limb. 

iHtra-uttrine  fractures  are  usually  due  to  injuries  of  the 
mother's  abdomen  sustained  toward  the  end  of  pregnancy. 
Some  hold  that  they  can  arise  as  a  consequence  of  the 
force  of  violent  uterine  contractions.  Many  so-called  "  intra- 
uterine" fractures  are  wrongly  named,  as  they  result  from 
injury  during  dehvcry,  In  sporadic  cretinism  (misnamed 
congenital  rickets)  the  bones  are  fra^le  and  ill-ossified,  and 
many  fractures  may  occur  i«  uUro. 

Causes  of  Fracture. — The  causes  of  fracture  are  (1)  ex- 
citing, immediate  or  direct,  and  (2)  predispating  or  indirect. 

Exciting  causes  arc  {a)  external  violence  and  (A)  muscular 
action. 

External  x'iolence  is  the  most  usual  exciting  cause.  Two 
forms  are  noted  :  (i)  direct  violence  and  (2)  indirect  force. 

Fractures  from  direct  %'i(4eHce  occur  at  the  point  struck, 
as  when  the  nasal  bones  arc  broken  with  the  fist.  In  such 
fractures  the  soft  parts  arc  damaged ;  they  may  be  destroyed 
at  once  in  part,  tliey  may  be  damaged  so  severely  that  a 
portion  sloughs,  or  thc>-  may  be  damaged  so  slightly  that  they 
do  not  lose  vitality  ;  hence  fractures  by  direct  violence  may 
be  compound  from  the  start,  may  become  so,  or  may  remain 
simple.  In  compound  fractures  by  direct  violence  the  soft- 
part  injury  is  so  great  that  primary  tissue-union  cannot  occur. 

Fractures  from  indirect  force  do  not  occur  at  the  jioint 
of  apjilication  of  the  force,  but  at  a  distance  from  it,  the 
fr^rce  being  transmitted  through  a  bone  or  a  chain  of  bones. 
Such  fractures  tend  to  occur  in  regions  of  special  predilection. 
If  they  arc  not  compound,  there  is  no  injury  of  the  tissues 
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over  the  fracture.     If  the)'  become  compound  by  projectioa 
of  fragments,  primaiy  union  may  still  occur. 

Muscular  acUea  is  a  ratJicr  r.irc  cause.  Fractures  thus 
produced  result  from  sudden  or  violent  conlractioii.  Bones 
so  broken  arc  usually  diseased.  Violent  coughing  may 
fracture  the  ribs;  attempting  to  kick  nwy  fracture  the  femur; 
saving  one's  self  from  r.iliing  backward  may  fracture  the 
patelUe;  throwing  a  stone  may  fracture  the  humcrat;  and 
sudden  extension  of  iJie  forearm  may  fracture  the  olecranon 
process  of  the  ulna. 

l^edUposmg  Causes. — There  are  two  classes  of  pfedispos- 
ing  causes,  namely :  ( i )  physiological,  natural  or  normal,  and 
(3)  pathological  or  abnormal. 

NiilHral  PrtdUpasing  Causes. — Under  this  head  is  consid- 
crcd  the  liability  to  fracture  pos^-ssed  by  individual  bones 
because  of  their  shape,  structure,  function,  or  position. 
Those  predispositions  occ;isionc<l  by  ^iiccial  ages  are  also 
considered.  In  youth  epiphyseal  separation  is  commoner 
than  fracture,  and  a  fracture  is  apt  to  be  incomplete.  Frac- 
tures are  commonest  between  the  ages  of  twcn^-fivc  and 
sixty.  From  two  to  four  years  of  age  a  child  is  more  liable 
to  fracture  than  later,  because  he  is  then  learning  to  walk 
(Malgaignc).  The  bones  of  the  old  arc  easily  broken,  but 
the  normal  lack  of  activity  of  the  aged  saves  them  from 
more  frequent  injurj-.  Tlius  the  predispositions  of  age  arc 
in  part  due  to  habits  and  in  part  to  bony  structure.  The 
bones  of  the  young,  being  clastic,  bend  considerably  before 
they  break ;  the  bones  of  the  old,  being  brittle  and  inekistic, 
break  cosily,  but  do  not  bend.  In  oM  age  the  bones  become 
lighter  and  more  porous,  though  they  do  not  diminish  in 
size.  An  absorption  takes  place  from  the  interior  of  a  bone, 
particul,-trly  at  its  articular  head,  the  mcdulLiry  canal  in- 
creases in  size,  the  cancellous  spaces  become  notably  larger, 
and  portions  of  the  remaining  bone  of  the  interior  sltow 
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a  fatty  change.  There  is  no  increase  Jn  the  amount  of  min- 
era!  salts  present,  as  was  \ong  taugiit.  Thtise  alterations 
occur  earlier  in  women  than  in  men,'  The  change  of  age 
is  a  diminution  in  the  amount  of  bone  present,  and  sometimes 
a  falty  change  in  a  portion  of  what  remains.  If  the  atrophy 
of  bone  is  other  tlian  that  normal  to  .senility,  it  constitutes 
a  pathological  predisposing  cause  of  fracture.  Normal  pre- 
disimsing  causes  include  the  person's  weight  (which  deter- 
mines the  force  of  a  fall),  muscular  development,  habits,  sex, 
occupation,  and  tlie  season  of  the  year. 

Patko}o!>iiral  I'niiUposing  Causes. — Hereditary  fragility  is 
3  condition  commonest  among  women,  often  existing  in 
generation  after  generation,  and  in  which  condition  fractures 
oocur  from  an  infinitely  slight  force.  There  exists  in  these 
cases  bony  rarefaction — in  fact,  a  premature  senility. 

Nervous  Diseases. — Honj'  nutrition  is  dependent  on  the 
sjiinal  cord,  and  the  trophic  influeocc  is  probably  exerted 
through  the  ]K>sterior  nerve-roots  (Gowers).  In  disciscB  of 
the  anterior  comua  bony  growth  is  much  interfered  with; 
in  diseases  of  the  po-sterior  columns,  as  in  locomotor  ataxia, 
a  true  bony  atrophy  bespeaks  trophic  disorder.  Syringo- 
myelia causes  brittlene«s  of  the  bones,  and  in  ]>ara1ysis  .tgitans 
they  are  thought  to  break  easily.  Trophic  changes  may 
oocur  in  the  bones  of  the  insme,  mo.*t  commonly  when 
insanity  is  linked  to  orgiinic  disease.  About  one-quarter 
of  paretic  dements  show  undue  brittlcness  or  unnatural  soft> 
ness  of  bone,*  Tlic  bones  of  maniacs  are  frecjucnlly  fragile. 
In  asylum  practice  fractures  are  not  necessarily  an  indication 
of  abuse. 

Riekets. — Rickets  predisposes  to  fracture  because  of  altered 
bone-structure  and  the  great  liability  to  falls. 

Atrophy  of  Bone. — This  condition,  as  has  been  seen 
(p.  295},  is  normal  in  senility.     It  may  arise  from  want  of 
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use,  as  is  observed  in  tlte  bediiut.  in  the  wasted  femur  of 
hip-joint  disease,  and  in  the  bones  of  a  stump,  tt  may 
arise  from  pressure,  as  when  an  aneurysm  compresses  (he 
ribs,  sternum,  or  vcrtebrit.  Among  other  of  t!ie  patho- 
logical predisposing  causes  are  to  be  mentioned  cancer, 
sareoma,  and  hydatid  cysts  of  bone,  caries,  necrosis,  gout, 
Bcrofula.  syphih^,  niotltties  ossium,  and  scurvy. 
I  Symptoms  of  Praetor©. — History  of  an  Injury. — In  ^xm- 
tancou.1  fracture  there  may  be  no  record  of  violence ;  for  in- 
stance, when  n  bone  breaks  while  turning  in  bed.  In  inves- 
tigating the  history,  not  only  seek  for  violence,  but  dctcrmiae 
exactly  how  the  accident  happened. 

A  sound  of  cratking  is  occasionally  audible  to  a  bystander  ' 
at  the  time  of  the  injury.     The  patient  may  have  heard  it, 
but  very  rarely  docs.     A  rupture  of  a  tendon  or  a  ligament 
produces  a  similar  sound. 

Pain  is  usually,  but  not  inv-ariably,  present  (absent  often  in 
rickets).  Malgaigne  says  that  in  some  fractures  the  pain  is 
slight  or  absent,  in  others  it  is  torturing,  nnd  in  most  it  is 
severe  fora  time  after  the  injury,  but  gradually abale:^  unless 
Fcinduccd  by  movement.  Pain  developed  at  the  time  of  the 
accident  is  far  lcs.s  important  as  a  symptom  than  that  which 
can  subsequently  be  produced  by  movement.  In  indirect 
fractures  there  is  an  area  of  pain  at  the  point  of  application 
of  the  force,  and  another  at  the  scat  of  fracture.  Pain  at  the 
scat  of  fracture  can  infinitely  be  agjjravatcd  by  pressure  or 
movement  and  is  rather  narrowly  localized. 

Diformity  or  alttratioH  in  Itn^th  or  ouiHne  is  due  in  part  to 
swrelling  and  in  part  to  a  change  in  the  mutual  relation  of 
the  fragments  (disptaccmcnt).  The  deformity  of  swelling  is 
no  aid  to  a  diagnosis,  as  the  same  thing  occurs  in  contusion, 
and  it  often  hides  some  positive  symptomatic  distortion.  The 
swelling  is  due  first  to  blood  .ind  next  to  inflammatory  prod- 
ucts and  pressure-oedema,  and  is  very  great  in  joint-frac- 
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turca.  The  deformity  of  dispIaccnK-nt  may  be  produced  by 
tlic  violence  of  the  injury  (as  is  the  depression  in  a  skull- 
fracture),  by  the  weight  of  an  extremity  {as  is  tlic  TiUing  of 
the  shoulder  in  a  fracture  of  tlie  clavicle),  or  by  muscular 
action  (as  is  the  pulling  upward  of  the  superior  fragment  of 
a  fractured  olecranon  process). 

The  varieties  of  difiplaoenient  are  (l)  trana'crse  or 
lateral,  where  one  fragment  goes  to  the  side,  front,  or  back, 
but  does  not  overlap  the  other ;  (2)  angular,  the  bony  axis 
at  the  point  of  fracture  being  altered  and  tlie  fragments 
forming  with  each  other  an  angle ;  (3)  roiary.  one  fragment 
rotating  in  the  bony  circumference,  the  other  remaining 
stationar)'.  As  a  rule,  it  is  the  lower  fragment  which  turns 
on  its  long  axis,  rotating  with  it  the  limb  below  the  level  of 
the  break ;  (4)  overlapfiing  or  overriding,  when  the  uppcf 
level  of  one  fragment  is  above  the  lower  level  of  the  otiici' 
fragment.  It  i.s  usually  the  lower  fragment  which  is  drawn 
by  the  muscles  above  the  upper,  but  the  body-weight  and 
sliding  down  in  bed  may  push  the  upper  below  tlie  lower. 
In  overriding  the  ends  arc  near  together  and  the  bones  arc 
usually  in  contact  at  their  periphery.  It  is  obvious  that 
overlapping  is  associated  with  transverse  displacement,  as  one 
fragment  must  go  front,  back,  or  to  the  side;  (5)  penetration 
or  impaction  is  when  one  fr.Tgaient  is  driven  into  the  other, 
thus  producing  shortening;  (6)  separation  of  the  two  fr.-^- 
ments  occurs  in  fracture  of  the  patella,  olecranon,  os  calcis, 
certain  articulations,  and  in  some  breaks  of  the  humerus 
when  the  arm  is  not  supported. 

It  is  important  to  remember  that  a  dislocation  may  produce 
displacement,  but  these  two  conditions  may  be  diflcrentiated 
by  the  observation  that  the  di:>placcitient  of  fracture  tends 
to  reappear  after  complete  reduction,  while  that  of  cli?«location 
docs  not  reappear,  A  displacet«cnt  is  hard  to  detect  in  a  flat 
bone  and  when  one  of  two  parallel  bones  is  broken. 


Ji6 


jl  MANUAL  Of  SVMCEKY. 


Lta  ^  /umctien  may  be  sbowa  by  inability  to  move  the 
limb  because  of  the  break,  but  it  is  not  always  maiicedly 
present,  though  9o<ne  degree  invariably  exists.  It  is  ulight 
in  **  grecn-sbck  "  and  itapacted  frvctuies  (unless  arising  from 
piin  or  nefve-ttijur>').  A  person  can  walk  when  the  fibula 
atone  is  broken,  and  likt^wise  in  some  cases  of  intracaiMuUr 
fractun:  of  the  femur,  and  can  often  put  the  hand  on  the 
bead  in  (niclurcd  clavicle  (Malgatgne).  The  pain  of  any 
injury  or  the  loss  of  power  from  ncrvc-traumatism  may 
cause  loss  of  movement  in  the  limb.  This  symptom  is 
of  Nli^ht  tlijtgiiostic  value  in  most  tracturcs. 

£r/nitU)t<i/itN*  ef  ff/i\H/.—A  contusion  of  the  surface  ac- 
ctini{vinifd  by  skin-abrnsion  indicates  merely  the  point  of 
•ippticittion  of  direct  external  violence.  If  contusion  is  exten- 
sive over  n  superficial  bone,  as  the  tibia  or  |>arietnl,  after 
n  few  hours  it  often  simulates  fracture  by  presenting  a  »oft, 
cumpressililc  centre  surrounded  by  a  ring  of  hard,  condeii^d 
tluuca  and  coagulated  bloixl.  Direct  external  violence 
miiy  merely  occasion  ecchymosis,  and  in  fracture  from 
imlircct  force  ccchymosis  m.iy  occur  in  a  considerable  area. 
In  rcgaril  to  this  sytu|)toni,  note  that  even  great  external 
vtolrncc  may  occasion  no  evident  contusion  or  ecchymosis. 
and  in  any  fracture  this  symptom  may  be  present  or  absent. 
In  old  people  extravasation  of  blood  is  frequently  marked 
and  persistent  By  suggillation  is  meant  an  extravasation 
of  blood  which  slowly  invades  wide  areas  of  tissue  and 
which  appears  at  the  surface  only  after  some  time,  and  then 
usually  as  a  yellowish  discoloration.  Linear  ecchymosis 
has  been  esteemed  by  some  as  a  sign  of  fissure,  and  it  often 
follows  fracture  of  the  fibula. 

l^tlfrnatural  mobUUy  is  a  most  important  symptom.  whi< 
is  pathognomonic  when  found.  The  unbroken  bone  is  nowher 
mobile  in  continuity,  and  by  prctcrnaturat  mobilitj'  is  meant 
that  a  bone  is  mobile  in  continuity  or  that  there  is  abnomtal- 
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it>'  in  the  direction  or  extent  of  joint- mobility.    In  some  frao-^ 
turcs  this  symptom  docs  not  exist  (impacted,  green-stick,  and 
locked  serrated  fractures) ;  in  others  it  cannot  be  found  (fnic- 

ktures  of  tarsus,  carpus,  vertebral  bodies);  in  others  it  Is  dif5cult 
to  obtain,  but  at  times  can  be  developed  (fractures  near  or 
into  many  joints).  To  develop  this  symptom,  try,  when  Ihc 
case  admits,  to  grasp  the  fragments  and  to  move  them 
in  opposite  directions.      In   fracturf-s  of  the  shafts  of  the 

^fcmur  or  hunieru*,  fix  Ihf  upjxT  fragments  and  carry  the 
or  elbow  in  various  directions  to  develop  bending 

'at  llw  point  of  fracture.  In  fractured  clavicle,  push  the 
shouhler  downward  and  inward.  In  fracttires  of  either  bone 
of  the  forearm,  grattp  the  opposite  bone  with  four  finj^rs 
of  each  hand  and  make  pressure  on  the  suspected  bone 
alternately  with  either  thumb;  the  same  procecdmg  being 
u.sed  in  fractures  of  the  leg.  In  fractures  of  the  neck  of  the' 
femur,  note  tlie  rotation  arc  of  the  great  trochanter  (I)esault). 

"In  fractures  of  the  lower  end  of  the  radius,  bend  the  hand 

back,  and  in  those  of  the  lower  end  of  the  libub,  evert  the 

3ot  (Maisonncuve).     In  seeking  preternatural  mobility,  re- 

'  member  that  tlic  elastic  ribs  when  being  forced  in  give  a  J 
sense  of  bending,  and  that  tlie  fibula  at  its  middle  is"  nor- ^ 

Imally  flexible  "  (Dupuytren),  Sonjc  rhachitic  bones  may  be 
bent. 
[  CrtpitHS  or  crepitation  is  both  a  sensation  and  a  sound, 
Birhicli  indicates  the  grating  together  of  the  two  rough  suf- 
fices of  A  broken  bone.  This  symptom  is  of  great  value, 
^_but  it  is  not  always  present.  It  is  absent  in  locked  serrated 
^fractures,  in  impacted  fractures,  in  cases  where  the  broken 
ends  cannot  be  approximated  (as  in  overlapping),  and  is  rare 
when  a  fractured  surface  is  against  the  side,  and  not  the 
broken  face,  of  the  other  fragment,  and  is  unusual  in  incom- 
plete fractures.  Crepitus  is  often  absent  in  epiphyseal  scpa-l 
ntioR,  in  softened  bones,  and  in  fractures  in  or  near  joints,  and  ' 
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it  may  be  prevented  from  occurring  by  blood-clot.  Cwcu,  or 
muscle  bctM'cci)  the  broken  surlaccs.  The  grating  found  to 
teno-synovitis  musl  not  be  mistaken  for  the  crepitus  of  frac- 
ture: the  former  is  dilTused,  large,  soft,  and  moi»l ;  die  latter 
is  limited,  small,  liarsh,  and  dry.  The  clicking  of  an  infliimcd 
or  eroded  joint  and  the  crackling  of  emphysema  iiiu5t  also 
be  separated  from  bony  crepitus.  Crepitus  of  fractiirv  may 
be  present  at  one  moment,  but  absent  the  next  It  is  often 
not  detected  during  the  time  swelling  is  marked,  .-ind  cannot 
be  discovered  after  organization  of  the  cillus  begins.  In  but 
few  fracture!)  i.s  it  needful  to  try  and  hci-ir  crejiitus  with  the 
naked  ear  or  with  a  stethoscope  u|>on  the  part,  but  in  doubt- 
ful cases  of  fractures  of  ribs  and  joints  it  should  be  tried. 

The  above-named  symptoms  are  known  as  "direct"  There 
arc  other  symptoms  known  as  "circumstantial,"  such  as  the 
flow  of  blood  and  ccrcbro-spinal  fluid  from  the  car  after 
some  fractures  of  the  middle  fossa  of  tlie  skull ;  emphysema 
of  the  &CC  and  cpislaxis  after  fractures  of  the  nasal  bones ; 
haimoptysis  and  emphysema  after  crushes  of  the  chest ;  dis- 
coloration following  the  line  of  the  posterior  auricular  artery 
aAer  fr^icturcs  of  the  posterior  fossa  of  the  skull ;  anil  sub- 
conjunctival ccchymosis  after  fractures  of  the  anterior  fossa 
of  the  skull 

Diagnosis. — Kxamine  as  soon  as  practicable  after  the 
injury — before  the  onset  of  swelling,  if  possible.  Expose 
the  part  completely,  taking  olT  the  clothing,  if  necessary, 
by  clipping  it  along  the  seams.  Compare  the  part,  by 
attentive  scrutiny,  with  the  same  part  on  the  opposite  side. 
If  any  dcfonnity  be  present,  it  must  be  asccrtiincd  that  it 
did  not  exist  before  the  accident.  If  the  nature  of  the  injury 
be  uncertain,  if  the  patient  be  ver>-  nervous,  or  if  the  pan  be 
acutely  painful,  it  is  better  to  give  ether  to  diagnosticate,  and 
set  and  dress.  In  injuries  of  (he  elbow-Joint  always  anxs- 
thctizc  before  examination  (Brinton). 
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A  fracture  is  distinguished  from  a  dislocation  by  its 
preternatural  mobility,  its  easily-reduced  but  recurring  dis- 
placement, and  its  crepitus,  as  again^l  the  preternatural 
rigidity,  the  deformity,  difficult  to  reduce,  but  remaining  re- 
duced, and  the  absence  of  crepitus  of  a  dislocation.  Further, 
in  dislocation  the  bon«.  wlicn  rotated,  moves  as  one  piece, 
whereas  in  fracture  it  does  not  so  move;  in  dislocation  the 
bony  processes  arc  felt  occupying  their  proper  relations  to 
the  rest  of  the  same  bone,  while  in  fracture  some  of  them 
present  altered  relations;  in  dislocation  the  head  of  the 
bone  is  found  out  of  its  socket,  but  in  fracture  it  is  felt  in  its 
place.  It  is  important  to  rctncmbcr,  moreover,  lli.tt  a  frac- 
ture and  a  dislocation  may  occur  together,  ami  that  the 
rubbing  of  a  dislocated  bone  against  an  articular  edge  when 
Uie  joint  has  been  roughened  by  inflammation  simulates'^ 
crepitus. 

Great  contusion,  by  inducing  extreme  tumefaction,  may 
mask  characteristic  deformity  and  obscure  crepitus,  VMicn 
only  a  contusion  exists,  pain  is  apt  to  be  diffused,  but  if  a 
fracture  has  occurred,  the  pain  is  accentuated  at  some  narrow 
spot.  In  many  cases,  before  he  can  give  a  certain  opinion, 
tlie  surgeon  must  wait  some  da)'3  until  the  swelling  \\ds 
largely  subsided.  In  such  a  case  it  is  best  to  assume  in  our 
treatment  that  a  fracture  exists  until  the  contrary  is  known. 
Combat  swelling  by  rest,  kad-watcr  and  laudanum,  and  mod- , 
crate  compression. 

In  impaction  the  diagnosis  is  difficult.  The  moderate 
deformit}-is  concealed  by  swelling,  crepitus  and  prelematural 
mobility  do  not  exist  unless  the  fragments  are  pulled  apart, 
and  there  is  not  necessarily  much  loss  of  function.  A  con- 
clusion is  reached  largely  by  considering  the  nature,  direc- 
tion, and  extent  of  the  violence,  tlie  scat  of  the  pain,  and  by 
a  careful  study  of  the  most  minute  deformity.  Fissures  arc 
hard  to  recognize.    They  rarely  present  any  evidence  of  their 
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existence  excqit  a  localued  pain  and  a  Uoear  cccby 
ap[>i:.i[iag  after  a  few  days. 
In    green<sticlc    fractures  the  9^,  tfae  ddonntty,  and 
Msibly  crepitus  during  reduction,  help  in  the  diagnosis. 
Epiphyseal  separations  are  di^nosticatcd  by  the  age,  the 
preternatural   mobility,  the  deformity,  tlic  situation  of  the 
injury,  ami  tlic  absence  of  crej)!!!!-*  or  tlie  presence  only  of 
a  Hofl  crcpitit^i.     Fractures  arc  often  hard  to  recognize  when 
occurring  in  a  group  of  bones  tike  those  of  the  carpus  and 
tanius  (which  arc  firmly  joined  by  dense  ligaments)  or  in 
one  of  two  parallel  bones.     There  is  not  alirays  a  certaint)- 
that  a  fracture  exists,  and  when,  after  a  careful  examination. 
there  is  still  an  uncertainty,  do  not  prolong  the  cflbrts  or  use 
great   force,  but   treat  the  case  as  a  fmcture  until  a  cure 
ensues  or  the  diagnosis  Ixcomcs  apparent. 

ComplicAtionfl  nitd  Conseqaenoea. — Some  of  the  conse- 
quences and  complications  of  fractures  arc — sloughing  of  the 
soft  partx,  thu«  making  the  fracture  compound;  extravasa- 
tion of  blood,  causing  swelling  or  even  gangrene;  rapture 
of  the  main  artery  or  vein  of  the  limb;  dislocation;  trdcma 
from  pressure  of  extravasatcd  blood,  from  inliammatory  cx- 
Ulbition,  from  tight  bandaging,  frum  thrombosis,  or,  later. 
fnim  the  i>rcssurc  of  callus  ;  stilTness  of  joints  from  sj-nov-itis 
with  adhesion,  from  displaced  fragments,  or  from  intra-artio- 
utRr  callus;   stiflTncsis  of  tendons  from  adhesive  thecilis  or 
fhim  ibc  presence  of  callus ;  paralysis  from  traumatic  neuri- 
tis or  the  pressure  of  callus  upon  nerve-trunks;  muscuLv 
*|Mnm;   painful    callus;    exuberant   callus;   embolism;   fot- 
fliiltiiliiiHi ;   pulmonary  congestion;  gangrene;  shock;  se]>- 
tlt'DHnlti,  pywrnin;  tetanus;  delirium  tremens;  urinary  rcteri- 
MttH  I  eWen*lve  Inceration  of  the  soft  parts ;  nipturc  of  a  large 
HffWl  luxl  invnlvrment  of  a  joint 

ttMiMilr  iif  rmciturtw.— .')>w/»/^  Fmclurt — In  a  simple  frac- 
lllllv  thi<  bono  i»  broken,  the  soft  iwrts  arc  lacerated,  and  the 
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periosteum  is  stri|>[K-il  up  Irom  tlic  Tragmcnts  and  nearly,  but 
not  quite,  lorn  through  ("periosteal  bridj;c"  remains).  As 
a  result  of  these  breaks  and  tears  blood  is  efluscd,  whicli  is 
presently  absorbed  and  is  not  an  clement  in  the  healing 
process.  The  ends  of  the  bonc-fragmcnta  inflame  alon^; 
with  the  periosteum  and  sol\  parts,  exudation  occurs,  the 
adjacent  area  softens,  new  vessels  form,  and  there  result!^  a 
mass  of  embryonic  tissue  known  as  "callus."  Callus  is  of 
two  kinds :  the  inlfrmidiale.  dtfimth'c,  or  ptrtnatifiil — that 
which  is  directly  between  the  fnicturvd  ends;  aiid  the 
prtvisioHai  or  lemporitry — that  williin  the  medullary  canal 
(cfMrai  coXXms)  and  cxtcmai  to  the  bone  {fnjfifaf/ituff  callus). 
This  latter  callus  i.s  presently  converted  into  librous  tissue 
and  then  into  bone,  the  only  portion  passing;  throti^^h  a 
cartilage  stage  beinn  that  which  emanates  from  tlic  "peri- 
osteal bridge."  The  amount  of  provisional  callus  (Nature's 
splint)  depends  on  the  amount  of  motion  between  the 
fragments,  as  motion  causes  inflammation  and  inflamma- 
tion manufactures  new  material.  The  greater  tlic  range 
of  motion  allowed,  the  larger  the  amount  of  provisional 
callus.  In  a  well-adjusted  and  properly -dressed  fracture 
there  is  vcr^-  little  provisional  callus.  This  provisional 
callus  after  a  time  is  largely  absorbed  .ind  the  medullary 
canal  may  again  be  open  (requires  months  or  even  years). 
An  cxce-tsive  amount  of  provisional  callus  may  cause 
ossification  of  adjacent  tcndon-s,  may  unite  the  radius 
to  the  ulna,  or  may  block  a  joint  from  opening  just  as  a 
stone  placed  in  a  door-erack  would  block  the  opening  of  the 
door  Joints  may  be  entirely  abolished  by  provisional  callus. 
Fragments,  even  if  entirely  detached,  may  again  unite  with 
the  bone,  may  be  surrounded  by  callus  and  induce  no  symp- 
toms, or  may  lead  to  suppuration.  During  the  first  wevk 
lafter  the  fracture  the  clot  Is  absorbed;  at  the  beginning 
of  the  second  week  ot^anization  begin.s ;  at  the  end  of  the 

M 


I 


33» 


A  MANVAl.    OP  SUKGEtty. 


third  week  ossification  is  begun,  and  t«  completed  at  tfac  end 
of  the  eighth  or  ninth  week.  It  takes  ^out  one  year  lo 
remove  the  temporary  callus.  If  callus  doe«  not  get  beyond 
the  librous  state,  there  is  that  form  of  ununited  fracture 
known  as  "  fibrous  union." 

Compound  fradurcs  without  much  destruction  or  bruistog 
of  !ioft  parts,  if  treated  aiiti&cptically,  become  at  once  simpkr 
fracturcti  and  unite  as  such.  If  the  wound  is  not  drained 
and  asepticiud,  septic  inflammation  occurs,  pus  forms,  and 
union  by  granulation  is  the  bc-t  that  can  be  obtained.  Com- 
pound fractures  by  dtrifct  violc.iic<:  will  not  heal  by  first  mten- 
tion  because  of  the  extensive  loss  of  vitality  of  a  targe  area 
of  the  soft  jHrts, 

NoD-unioD  of  Fractures. — An  ununited  fracture  is  a  frac- 
ture in  which  tlic  fr^mcnts  arc  not  held  together  by  bone. 
The  causes  arc  local  and  con^itutional.  The  tecal  eausa 
are  (l)  want  of  approximation  of  fragments;  (2)  want  of 
rest;  (3)  want  of  blood-supply  (as  seen  in  the  heads  of 
humerus  and  femur,  or  when  a  nutrient  artery  is  torn,  or 
when  a  thrombus  forms  in  a  vein  near  the  fracture);  (4)  de- 
fective innervation ;  and  (5>  bonc-diseasc.  The  CfH$tUnhonal 
eaiisis  are  debility,  scurvy,  Brighfs  disease,  etc.  In  this  con- 
dition the  broken  ends  of  the  bone  are  rounded  off  and  tlie 
medullary  canal  in  e.ich  fragment  is  closed  by  bone.  'Die 
fragments  may  not  be  held  together  by  any  material,  or  tlicy 
may  be  held  by  very  thin  and  much  strctch(;d  fibrous  li&sue 
(membrttnoHS  union),  or  by  strong,  thick,  fibrous  tissue 
{/igatHftttous  or  fi^r&us  union).  When  the  ends  of  the 
bones  come  togellicr.  arc  held  by  a  fibrous  c.ipsulc,  and 
move  on  each  other,  there  is  presented  a  false  joint  or  pscud- 
arthrosis.  Such  a  joint  may  aAcr  a  time  secrete  serous  fluid 
for  lubric.ition. 

Treatment  of  Fractures. — If  a  man  is  found  in  the 
street  injured,  further  injury  must  be  prevented  by  applying, 


DISEASES  AND  IXJURIBS  OF  BO.VES  AffD  JOrXTS.     323 


after  cutting;  off  the  clothinR  over  the  fracture,  some  tem- 
porary support  If  an  ambulance  or  patrol-wagon  crtnnot 
be  obtained,  move  the  patient  by  hand.  If  the  lower  ex- 
tremity be  involved,  an  improvised  stretcher  (a  board  or  a 
shutter)  is  placed  on  the  ground  beside  the  patient,  who  is 
placed  on  the  stretcher,  the  sui^eon  lifting  the  injured  limb, 
and  the  patient  Ih  then  carried  to  tlic  hospital  and  carefully 
transferred  to  a  fracture-bed.  or,  if  taken  home,  to  a  small 
ordinary  bed,  a  board  being  placed  beneath  a  rather  hard  but 
even  mattress.  The  temporary  appliances  are  now  removed 
and  a  diagnosis  by  the  methods  before  given  is  proceeded 
with.  After  determining  the  injury  tlie  fragmcnt.-i  must  be 
adjusted.  This  should,  if  possible,  be  done  at  nnce.  because 
a  fracture  remaining  unreduced  may  become  compound,  the 
fragments  may  injure  important  structures,  and  they  are  sure 
to  cause  intense  pain.  Reduction  is  easily  effected  during 
shock,  as  the  muscles  are  in  a  state  of  relaxation.  If  there 
is  great  swelling,  reduction  may  be  impossible,  and  the  part 
must  tht-n  be  supported  and  anttphlogistics,  sorbefiicienis, 
and  moderate  pressure  be  used,  avoiding  ice  and  tight  ban- 
daging,  which  predispose  to  gangrene.  Set  the  fracture  at 
the  first  possible  moment.  Vcl[x.'au'.s  axiom  wa.t  to  reduce 
fractures  at  once,  regardless  of  jKiin,  .sp;i.sm,  or  inn.(mmation, 
as  reduction  is  their  cure. 

If  the  [latient  is  very  nervous,  if  the  pain  is  severe,  or  if 
rigid  muscles  antagonize  the  efforts,  then  reduce  the  fracture 
uitder  anaesthesia.  In  some  fractures  las  those  of  the  clavicle) 
adjustment  is  effected  by  alterinE  the  |)osition.  .ind  in  others 
(a.s  those  of  the  femur)  by  extension  and  countcr-e.vtension; 
in  some  by  tenotomy,  and  in  some  by  kneading,  bending, 
and  coaptation.  When  extension  is  employed,  always  en- 
deavor to  gel  a  point  of  counter-extension.  The  e.xtcnsion 
is  to  be  made  on  the  broken  bone  (if  possible,  in  the  axis  of 
the  bone),  and  is  to  be  steady,  not  jerky  nur  violent.    In 
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some  C3RC-S  complete  reduction  h  Jnipoviiblc  Tlii:*  ituy 
due  to  spa^m,  to  swelling,  to  tlie  catching  of  suft  pom 
bctwotMi  the  fia^mcnts,  to  the  existence  of  a  loose  rragnicni, 
to  locking,  or  to  itiip>3ctii>».  An  impaction  by  rutation  can 
generally  be  released,  but  it  is  sometimes  undesirable  lo 
reduce  it.  If  the  frai[<ncnts  cannot  be  adjutited  without  vio- 
lence, retain  tlicni  in  the  best  ,'ittainablc  position,  conilxU  the 
antagonistic  ciitisc,  and  set  thoiii  properly  as  soon  ,is  passible. 

After  adjusting  the  fmgiiients  they  must  be  maintained 
in  position  by  some  retcnti\-e  apparatus.  Avoid  pressure 
over  joints  or  bony  prominences,  and  particularly  guard 
against  tight  or  improper  bandaging.  The  circulation  in 
the  fingers  or  the  toes  must  be  observed  as  an  index  of 
circulation  in  the  limb;  hence  leave  these  digits  exposed. 
A  retentive  appanitus  must  prevent  the  re-occurrence  of  de- 
formity, and  not  be  itself  productive  of  pain  or  harm.  For 
the  first  few  days  after  a  simple  fracture  the  dres^sing  is  re- 
moved evTry  Jay,  lo  make  sure  that  deformity  has  not  re- 
curred, and  if  it  doc»  recur  the  fragments  must  at  once  be 
rcscL  The  splints  should  be  ]>added  thoroughly,  especially 
when  over  joints  or  bony  prominences,  and  they  should,  if 
possible,  fix  the  joints  immediately  above  and  below  the 
break.     A  primary  roller  should  //rr'cr  be  used. 

Some  surgeons  at  once  apply  an  immovable  dressing. 
Tllis  proceeding  is  safe  in  simple  fractures  without  much 
displacement  or  soft-p.irt  injur)*.  This  appamtus  \s  used 
aUo  in  military  practice,  with  the  old  .and  feeble  whom  wc 
fear  to  put  to  be<l.  with  the  young  who  .are  very  restless,  and 
with  the  insane  or  the  delirious.  If,  however,  there  is  great 
deformity,  much  -tioft-part  injury,  or  marked  swelling,  itn- 
mov.-iblo  dressings  may  imluce  sloughing,  tedema,  g.mgrenc. 
or  faulty  union.  In  the  above-named  cases  use  splints  (or 
the  first  few  day.s;  then,  if  it  is  de.*irable.  the  inimovaUc 
dressing  can  be  applied.     It  is  dangerous  to  keep  old  or 
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fc-cbtc  persons  long  in  bed,  as  tlicy  are  ]H«n«  to  develop 
bcd-sorc:*  and  hypostatic  pulmonary  congestion.  The  period 
for  the  .irtificial  retention  of  the  fracture  varies  with  the  scat 
of  the  fracture  and  the  age  and  the  condition  of  the  patient. 
Passive  motion  is  to  be  iimde  in  most  fractures  in  from 
two  to  three  weeks,  though  it  is  sometimes  made  earlier  to 
prevait  ankylosi.s. 

yV(*[V«//<»«  iimi  Tycatmeitl  of  Complications, — If  the  soft 
parts  arc  badly  contused,  try  to  prevent  slougbing  by  rctl, 
relaxation,  and  lead-water  and  laudanum.  If  superfici.!! 
sloughing  occurs,  treat  nntiscptically,  remembering  that  a 
superficial  excoriation  may  a<lmit  germs  which,  carried  by 
the  blood  or  lymph,  may  infect  the  bones.  If  a  slough  leads 
down  to  the  fracture,  treat  the  case  as  one  of  compound  frac- 
ture. If  there  be  great  blood-extravasation,  the  danger  is 
gangrene,  and  the  foot  of  the  bed  is  to  be  elevated,  or  the 
cxtrcmit>-,  to  which  splints  and  bandages  arc  to  be  loosely 
npplled,  is  to  be  raised;  lead-water  and  laudanum  is  .ipplicd 
if  there  be  much  inflammation,  and  cotton-wool  and  hot 
bottles  if  the  Hitrfiice  be  cold.  If  a  bleb  forms,  it  is  to  be 
opened  with  a  needle  and  dressed  anti»e]>ticnlly.  If  gangrene 
occiirtt.  treat  by  the  unuuI  rule*.  Bullit  with  good  drcuUv 
tion  do  not  mean  gangrene. 

rEdema  may  be  due  to  tight  bandaging.  If  it  is  due  to 
ihlcbitis.  there  is  danger  of  pulmonary  or  cerebral  embolism. 
In  these  cases  elevate  the  limb,  remove  all  constriction,  ami 
employ  locally  tincture  of  iodine,  btvic  ointment,  and  lead- 
water  and  lauditnum.  and  internally  strong  stimulation.  In 
oedema  due  to  wcik  circulation  or  venous  relaxation,  use 
daily  frictions  .and  firm  bandaging.  If  the  fracture  involves  a 
joint,  carefully  adjust  the  fragments,  m.iVc  passive  motion 
early,  and  infonn  the  p.-itient  lliat  he  will  have  a  stiff  joinL 

A  dislocation  occurring  with  a  fracture  is  reduced  .it  once 
if  possible.     To  do  ihi.s,  .splint  the  limb  and  give  ctlier,  and 
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try  to  reduce  while  the  limb  is  maaagctl  witli  the  ^int 
a  handle.     If  this  fails,  get  the  bones  in  the  best  puMit 
position,  set   them,  await    union,  and  then  treat   the  unre- 
duced dislocation.     A  nipturc  of  the   main   artery  of  the 
limb  presents  the  symptoms  of  absent  pulse  below  the  rupiH 
tiirc,  a  pulsating  tumor,  and  an  aneurysmal  thrill  and  bruit    ' 
This  condition  demands  that  tlte  sui^con  should  apply  ^n 
t-lsmarch  bandage,  cut  down  U]X>n  the  tumor,  turn  out  tlie 
clot,  and  if  possible  lignite  each  end  of  the  vessel.     If  the&t 
measures   fail   or  if  gangrene  apjiears,  amputate   at    uno^^ 
above  the  scat  of  the  fracture.  ^ 

Inflammation  is  to  be  treated  by  compression,  rest.  lead- 
water  and  laudanum,  and  later  by  a  ;o  per  cent,  ichthyol 
ointment.     Muscular  s]>asin  requires  morphia,  lirni  liandof- 
int;.  or  even  tenotomy.     Fat<cmbolism  b  treated  by  stiroi; 
lants   and   artificial    respiration.     Shock,  delirium    tremens 
urinafy  retention,  etc.  are  treated  according  to  tlte  ordin.iryj 
rules  of  surgery. 

Treatmott  of  Compmiml  Fradures. — Tl  must  first  be  de- 
cided, in  cases  of  compound  fr^icture.  if  amputation  is  neces-^ 
sary.    Amputation  is  demanded  when  the  limb  is  completclj 
crushed  or  pulpcfied  through  its  entire  thickness;  when  ex- 
tensive pieces  of  skin  arc  torn  off;  when  an  important  joint 
is  badly  splintered  ;  when  the  main  .irtery.  vein,  and  nerve 
arc  torn  through ;   .and  when  there  is  violent  heniorrhag 
from  a  deep-seated  vessel.     What  is  to  Iw  done  is  to  sonw^ 
extent  determined  by  the  patient's  age  .in<l  general  health. 
In  a  healthy  young  pennon,  if  in  doubt,  give  the  limb  the 
benefit  of  the  doubt  and  try  to  save  it:  if  the  artery  alone 
is  ruptured,  cut  down  upon  it  and  tie  both  ends ;  if  the  nerve 
is  severed,  suture  it ;  if  a  joint  is  opened,  drain  and  ascpticiw,| 
If  an  attempt  \^  made  to  save  the  limb,  be  ready  nt  any  time 
to  amputate  for  gangrene,  secondary  hcmorrhaKi:  (if  rcr-liga- 
tion  at  original  ]ioinI  and  compression  high  up  fail),  cxCensit 
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cellulitis,  and  profuse  ami  prolonged  su[>]mratiori.'  When 
it  IN  dclcniiined  to  tr>-  to  Nave  the  limb,  the  jKirt  must  lie 
cleansed  thoroughly  by  the  antiseptic  method  (in  no  injuries 
is  this  more  important}.  The  fragments  are  reduced,  rescct- 
infi  if  neccssar>',  and  are  usually  held  together  by  silver  wire, 
copper  wire,  or  catgut.  Thorough  thro  ugh -and-through  ' 
drainage  is  e5tablishcd  and  tubes  are  inserted.  The  ex- 
tremity is  put  in  a  proper  position,  the  damaged  area  and  its 
neighboring  parts  arc  enveloped  in  corrosive-sublimate  gauze, 
plaster  is  at  once  applied  over  brackets  or  over  a  wcll-paddt-d 
stick  of  wood,  and  in  the  plaster  a  trap-door  is  cut  before  it 
sets,  over  each  end  uf,  and  around,  the  draia:^e-tube  (Fig-  47). 


fia.  17.— fMHttaud  l■hu»(■a^-t^lrk  DrawlDf  flltoum). 

■  TI1CSC  trap-doors  arc  covered  with  corrosive-sublimate  gauxc 
which  is  held  in  place  by  a  roller.  The  drainage-tubes  are 
usually  removed,  if  suppuntion  docs  not  occur,  in  from 
forty-ciuht  lo  seventy-two  hours.  The  wound  is  treated  as 
any  other  wound. 

Compound  fractures  may  be  followed  by  gangrene,  slough- 

>Sm  HuwuO  Mmh  on  "Fntcium"  In  llcalh'i  Duiktury  »f  PnuHctil 
\SiUttry. 
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ing,  periostitis,  sepsis,  osteomyelitis,  necrosis,  etc  The 
trcatnKDt  of  these  conditions  is  by  their  well-known  rules. 

TreatmcHt  of  Dtlaycd  Union. — When  this  condition  exists, 
seek  for  a  cause  .-ind  remove  it,  trciting  constitutionally  if 
required,  and  thoroughly  immobilizing  the  [urts  by  plaster, 
Ortliop.'edic  splints  may  be  of  v.iliie.  Use  of  the  limb 
white  splinted,  percussion  over  the  fracture,  and  rubhtng  the 
fragments  together,  thus  in  each  case  producing  irritttion, 
have  all  been  recommended,  Blistering  the  skin  with  iodine 
or  firing  it  has  been  employed.  If  the  case  be  vcr>*  long 
delayed,  break  the  bone  snew  and  put  it  up  in  plaster  ns 
a  fresh  break.  If  these  means  fail,  irritate  by  subcutaneous 
dnlliiig  or  scraping,  or,  bettt-r,  by  laying  opirii  the  parts 
and  then  drilling  and  scraping  at  many  places.  Leaving 
acupuncture-needles  in  for  days  is  approved  by  some,  and 
electro-puncture  is  advocated  by  others.  Old  cases  or  cases 
of  false  joint  must  be  treated  by  excision  of  the  bony  ends 
and  fibrous  tissue,  securing  the  fragments  together  by  peri- 
osteal  sutures,  by  pins,  by  pins  and  pUtcs,  bj-  ivorj-  pegs,  by 
screws,  by  silver  or  copper  wire,  or  by  chromicized  catgut. 
(See  OsUotffmj:) 

Vicious  union  may  arise  from  a  failure  to  coiiptate  the 
fragments,  from  a  recurrence  of  displacement  after  reduction, 
or  from  yielding  of  the  callus  al^cr  the  splints  have  been 
removed.  If  angular  deformity  rcsult-s  from  faulty  union, 
it  can  be  corrected  while  tlic  callus  is  soft.  If  the  catlu-s 
has  become  hard,  the  bone  can  be  refracturcd.  If  faulty 
union  occurs  with  overnding,  an  osteotomy  can  be  per* 
formed. 

Bpeolal  Fractures:  Nusal  Bones. — The  nasal  bones,  be* 
cause  of  their  situation,  are  often  broken.  The  commonest 
site  of  fracture  is  through  the  lower  third,  where  the  bones 
arc  tliin  and  lack  support.  The  fracture  may  be  compound 
cxtenially  or  intcnially.    The  cause  is  direct  violence.    ])is- 
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placement  may  not  occur  at  all.  but  when  present  it  aria 
purely  from  force,  and  never  from  muscular  action,  no' 
muscit:  being  atlachcd  to  these  bones.  If  the  force  is  from 
the  front,  the  nose  b  flattened ;  if  from  tlte  side,  deflected 
and  depressed.  Displacement  is  soon  masked  by  swelling. 
Crepitus  can  sometimes  be  elicited  by  grasping  the  upper 
part  of  the  nose  with  the  fingers  of  one  hand  and  moving  it 
below  from  side  to  side  with  those  of  the  other  hand.  Pre- 
ternatural mobility  is  valueless  as  a  sign,  because  of  the 
natural  mobility  of  the  cartilages.  Diagnosis  is  almost 
impossible  when  <lefnni)ity  is  absent. 

The  complications  that  may  be  noted  arc  cerebral  concu.i- 
sion.  brain-symptoms  from  implication  of  the  frontal  bi>ne  or 
cribriform  plate  of  the  ethmoid,  and  cxlcnMon  of  fracliire  to 
the  superior  maxillary  or  lachrymal  bnnes,  Km|)hy^eina  is 
common,  and  means  either  a  rent  in  the  mucous  membrane 
of  Schneider  or  a  crack  in  tht;  frontal  sinus.  Epistaxis  is 
usual,  and  is  separated  from  the  epistaxis  in  fractures  of  the 
base  of  the  skull  by  the  facts  that  the  bleedlnj;  in  the  first 
condition  is  profuse,  is.  as  a  rule,  soon  checked,  and  is  not 
followed  b>'  an  ooze  of  ccrcbro-spinal  fluid,  whereas  in  the 
second  condition  it  i.s  profuse,  continued,  and  followed  by  3 
flow  of  cercbro-spinal  fluid.  Fracture  of  the  bony  septum 
occasionally  complicates  nasal  fractUTCs.  and  deviation  of 
the  cartila^^inous  sq)tum  often  takes  place.  Tlie  prognosis 
is  usually  good. 

Treal'nent. — When  there  is  no  displacement,  or  when  a 
displacement  doc^  not  tend  to  be  reproduced  after  reduction, 
use  lead-water  and  laudanum  for  a  few  days  if  swelling  exists, 
but  employ  no  retentive  apparatus  of  any  kind.  Order  tlie 
ptient  not  to  blow  his  nose  for  ten  days  .ind  to  syringe  it  out 
daily  with  a  .-coliition  of  bicarbonate  of  sodium.  If  deformity  be  ' 
noted,  correct  it  at  once,  as  the  bones  soon  imite  in  deformity. 
If  the  attempts  at  reduction  arc  very  painful  or  if  the  subject 
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be  .1  child.  .1  woman,  or  a  nervous  man,  give  ether  or  spray 
the  interior  of  the  nose  with  a4]K'r  cent,  solution  of  cocaine. 
Reiliictioii  is  cflected  by  a  grooved  director  in  the  nostril 

lifUng  up  the  fragments,  and  the 
fingers  externally  niuuUtin);  them 
inlo  place,  or  by  a  rubber  dilator 
MV    jj|Ljlk'L  which  i.«  pushed  into  the  nose  and 

^  r  inflated  by  air  or  water.    ]f  mod-      i 

M         ^^2.  <  crate  hemorrhage  is  found,  check  ■ 

A  ~  j^  it  with  cold;   if  severe,  by  plug- 

y§\  /WKlb^    S'^U-     'f  flattening  tends  to  recur, 

/      V^^^^  JPjT  '  P*^"  ^  Mason  pin  (Fig.  48)  just  I 
-^^     * 'ff^W    ~  beneath    the    fragments,    through 

Vk  tii-MaHi-t  no.         their  periosteum,  and  steady  them 
by   a  piece  of  rubber  externally 
caught  on  c.ich  end  of  the  pin  or  by  figure-of-8  turns  with 
silk   around   the   ends.     l.cavc    the  pin   in  place   for  five 
days. 

If  a  lateral  deformity  tends  to  recur,  hold  a  compress 
over  the  fracture  or  fix  a  moulded-rubber  splint  over  the 
nose  by  a  piece  of  rubber  plaster  one  and  a  half  inches 
broad  and  long  enough  to  reach  well  across  the  face,  and 
use  compression  for  ten  days.  In  neither  of  the  above  cases 
is  the  nose  to  be  blown,  but  in  botii  cases  it  is  to  be  syringed 
daily.  In  both  cases,  after  dressing,  if  the  swelling  be 
m.irkcd,  use  lead-water  and  laudanum.  In  fractures  ren- 
dered compound  hy  tears  in  the  mucous  membrane,  irrigate 
with  corrosive-sublim.Ue  solution,  holding  the  licid  so  that 
the  Kolution  will  not  run  into  the  mouth;  wash  with  boiled 
water;  plug  with  iodoform  gauze  around  a  small  rubber 
catheter,  which  instrument  permits  nosc-brcathiny ;  carefully 
remove  the  gauxe  daily  and  syringe  In  fr,iclun.'s  coiii[M]und 
externally,  dress  antiscptically  externally.  Fractures  of  the 
bony  septum,  if  sliowiiig  a  tendency  to  reproduction  of  de- 
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formily,  require  packing  as  above  explained  or  the  use  of  a 
special  splint  (Kig.  49).    Kr^ictures  of  the  nasal  cartilages  are 
to  be  pinned  in  place.    Fractures 
of  the  nose  arc  entirely  united  in 
from  ten  to  twelve  days. 

Superior  Maxillary  Fractures. 
—Although  a  fragile  bone  \» 
rarely  brokcii  excc|]t  through  the  alveolar  bonier,  it  may 
be  broken  by  transmitted  furce  from  blow.s  on  the  chin  or  on 
the  head  when  the  chin  is  fixed;  but  direct  violence  \<i  the 
usual  cause,  and  the  wall  of  the  antrum  may  be  crushed  in. 
Comminution  \%  the  rule,  and  the  injury  \*  often  compound. 
These  fractures  induce  great  swelling,  pain,  and  inability  to 
chew;  mobility  and  crepitus  may  be  detected.  Deformity 
is  due  to  the  breaking  force,  and  not  to  any  muscle. 
When  a  portion  of  the  alveolar  arch  is  fractured,  as  may 
occur  in  pulling  teeth,  the  fragment  is  depressed  backward, 
and  there  exist  irregularity  of  the  teeth  (some  of  which  may 
be  loosened)  and  inability  to  chew  food.  Fracture  of  the 
nasal  process  is  apt  to  injure  the  lachrymal  ducL  When 
the  antrum  is  broken  in  there  arc  great  sinking  over  the 
fracture,  depression  of  the  malar  bone,  and  emphysema. 
Transverse  fracture  of  the  upper  part  of  the  body  of  the  bone 
may  cause  no  deformity.  The  force  sufficient  to  break  the 
superior  maxillary  bone  is  so  great  that  fractures  of  other 
bones  almost  cert.iinly  occur,  and  concussion  of  the  brain 
not  infrequently  exists.  Injury  of  the  infraorbital  nerve  is 
not  unusual,  causing  p.iin,  numbness,  01  an  area  of  anarsthcsia 
involving  oncdialf  of  the  upper  lip,  the  ala  of  the  nose,  and 
a  triangle  whose  ba.«e  is  onc-luilf  the  upper  lip  .ind  whose 
apex  is  the  infraorbital  foramen.  There  is  aUo  loss  of 
.scn^ition  in  the  gums  and  upper  teeth  of  the  injured  side. 
Fractures  of  the  superior  maxillary  bone  occasionally  induce 
fierce  hemorrhage  from  branches  of  the  internal  maxillary 
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artery,  and  if  this  occurs,  watch  out  lor  secondary  hemor- 
rhage (these  vessels  being  in  fimi  canals). 

Trfat*aeitt. — If  the  frncturc  does  not  implicate  the  alveolus 
or  if  no  deformity  exists,  apply  no  apparatus,  but  feed  the 
patient  on  liquid  food  for  four  weeks.  Reduce  derormity,  if 
it  exists,  by  inserting  a  finger  in  the  mouth.  If  the  amrum 
i.t  broken  in,  put  the  thumb  in  the  mouth  and  push  the  malar 
bone  up  and  back,  In  certain  ca.scs  of  dcfofmity,  make  an 
incision  at  the  anterior  lionkr  of  the  niaasctcr  muscle,  insert 
a  tenaculum  or  aneur>'sm -needle,  and  pull  the  bone  into  place 
(Hamilton).  Loose  teeth  are  not  to  be  remi>ve<i:  they  arc 
pushed  back  into  place  and  hctd  by  wiring  them  to  Ibdr 
firmer  neighbors.  Hemorrhage  is  arre:<letl  by  cold  and 
pressure.  If  hemorrhage  is  dangerously  profuse  or  pro- 
longed, tie  the  carotid. 

If  the  line  of  the  tcelh.  notwithstanding  the  wiring,  is  not 
regular,  mould  on  an  inter-dent.il  splint.  The  usu.-il  splint 
for  the  iipiier  jaw  is  the  lowfcr  jaw  held  firmly  against  it  by 
the  Gibson,  the  Barton,  or  the  four-tatlcd  bandage.  Kvery 
second  ilay  remove  Uic  bandage  and  wash  the  face  with 
ethereal  soap.  The  patient,  who  is  ordered  not  to  talk,  is  to 
live  on  liquid  food  administered  by  pouring  it  into  the  mouth 
back  of  the  last  niular  tooth  by  mean*  of  a  tube  or  a  fecding- 
cup.  Never  pull  a  tooth  to  get  a  space,  but  if  a  Moth  in  lost, 
utilize  its  space  for  this  purpose.  After  every  meal  wash 
out  the  mouth  with  chlorate-of-potash  or  boracic-acid  solu- 
tion to  prevent  foulness  and  the  digestive  disorder*  i[  m.iy 
induce.  Leave  off  the  dressings  in  five  weeks,  and  let  the 
patient  gradually  return  to  ordinary  diet. 

In  fractures  compound  externally,  do  not  remove  frag- 
ments, antiscpticize,  arrest  bleeding  as  far  as  possible  by 
ligature,  by  pressure,  or  by  plugging,  wire  the  frat^mcnts  if 
feasible.  drcs.s  with  gauze,  and  w.ish  the  mouth  ;vith  great 
frequency.     Fractures  compound  internally  are  treated  xh 
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simple  fracturcH,  except  that  the  mouth  is  washed  more 
frequently, 

Tb«  malar  bone  is  rarel)'  broken  alone.  I  lamitton  says 
no  uncouiplicatcil  case  is  on  record.  The  malar  is  a  strong 
bone  resting  on  a  fragile  support,  and  hence  it  can  be  used 
as  a  wedge  to  break  other  boncA  and  yet  itself  be  unfrac- 
turcd.  The  cause  of  fracture  is  violent  direct  force.  A 
fracture  of  the  orbital  surface  of  this  bone  ciiuscs  subcon- 
junctival hemorrhage  like  thni  encountered  in  fracture  of 
the  base  of  tlie  skull.  Protrusion  of  the  eye  may  result 
either  from  hemorrhage  or  from  crushing  in  of  the  malar 
bone.     Chewing  is  apt  to  cause  piiin. 

Trtatment. — If  no  defomiiiy  exists,  tlicre  is  practically 
nothing  to  be  done.  If  deformity  exists,  try  to  correct  it  as 
in  fractures  of  the  sujierior  maxillary.  As  these  cases  are 
^most  invariably  com]>licatcd  by  breaks  of  the  upper  jaw, 
they  arc  treated  in  the  same  manner  as  the  latter  injury. 
The  union  is  complete   in  three  weeks, 

Fracture  of  the  zysomatic  arch  is  very  rare.  Tlie 
eauiii  are  ( i )  direct  violence ;  (2)  indirect  force  (from  depres- 
sion of  the  malar) ;  and  (3)  forcing  of  foreign  bodies  through 
the  mouth.  Direct  violence  cauites  inward  displacement,  and 
indirect  force  causes  outward  di.4placement.  The  symjitoms 
are  pain,  ecchymn.sU,  swelling,  di.spl.-icemcnt,  and  difliculty 
in  moving  the  jaw  (because   of  injury  to  Ilie  masselcr). 

7ft'(//OT*-«/.— In  simple  fracture,  give  ether  and  try  to  push 
the  arch  in  pi. ice.  M.ike  no  incision,  ;is  dqiretvion  will  do 
no  harm  and  the  functions  of  the  jaw  will  be  restored. 
Dress  with  compress,  adhesive  strips,  and  crossed  bandage 
of  the  angle  of  the  jaw  (PI.  10,  Fig.  l).  Union  will  take 
place  in  three  weeks. 

Fractures  of  the  inferior  miucillary  bone  may,  and  most 
usually  do,  affect  the  body,  although  they  occasionally  occur 
in  the  rami.   Any  part  of  the  body  may  be  fractured,  the  most 
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orlkc  aaaoe iDddior  a  Gole  ^''*"«**'  to 
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metk,  or  the  eatoHMd  praocv  aqr  be  bcolEea.  ta  fisatua 
erf  de  botfjr  dke  pnatriot  fii^Bcai  goMfaOjr  oncTrido  the 
Fact«K9  flf  the  lower  fgm  sr  aAca  ■■Ui|Jc  aod 
DoflipoaMoL  beOBK  the  onl  ibbcoo»  nieoi* 
:  and  ahcobr  perwateMn  are  tors.  TIk  r«KM'  is  usiuHy 
lodaect  violoKe  (bteial  pRsswc)  may  6ac- 
twe  dw  body  aalcriarijr.  Fiactarcs  near  the  aagle  arc 
al(ra>-s  due  id  diivct  viokiioe.  latfirect  violeoce  may  fnc- 
tuie  tbc  coodyk  (£>lts  on  tlkc  dtinX  aad  so  may  direct 
vtolcQOc.  Fractnrcs  of  the  coroootd  arc  vcty  rare,  and  they 
ariK  6om  gnat  direct  violence  (ttsnally  gunshot  votmd  or 
sotnc  other  pcnetf^tting  ibrce). 

Sxmfti'ms. — la  fracture  of  the  body  ptetrnutural  mobility 
and  cicpilus  "cncrally  cxwt.  There  is  Uenlhtg  because  of 
bceratioo  of  the  gums ;  saliva  drAbtes  constantly ;  the  jaw 
■K  supported  by  the  hand  ;  great  pain  exists  ^XMsibly  from 
injury-  of  the  ncn-c) ;  and  dcfenniiy  is  present,  sliown  by 
inequality  of  the  teeth  if  fracture  is  anterior  to  masseter,  the 
anterior  fraf^mcnt  i^ing  down«-ard  xmt  backward  and  the 
posterior  fragment  going  upward  and  forward.  The  down- 
ward displacement  is  due  to  muscular  action  (action  of  Uie 
digaictric,  (geniohyoid,  and  genio-hyogio^^usl.  The  backward 
displacement  is  diK  to  the  violence.  The  temporal  muscle 
drawN  the  posterior  fragment  up  and  to  the  front.  In  frac- 
ture of  the  neck  of  the  condyle  the  jaw  \s  drawn  toward  the 
injured  stde  and  the  condyle  goes  inward  and  forward  by  the 
action  of  the  external  pterygoid.  In  fracture  of  the  coronoid 
process  the  temporal  pull&  the  small  fragment  up. 

Computations. — ^Thc  compltcilions  arc — digestive  disordciSj 
and  diarrh<£a  from  swallowing  foul  discharges:    loosenini 
of  the  tcclli ;  loosened  teeth  between  fragments ;  bleeding 
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(usually  only  ooxitig  rroni  the  gums,  but  there  may  be  hcm- 
orrhatjc  from  tlic  inferior  dciitalj ;  and  nuppuration.  Necrosis 
may  follow  these-  fractures. 

TreatttuHl. — Remove  a  tooth  if  between  fragments,  but 
replace  it  in  its  socket  after  reducing  the  fracture.  Correct 
deformity.  Push  in  loose  tcclli  and  put  back  delached  ones. 
Wash  out  the  mouth  with  hot  water  to  clean  it  and  to  chuck 
bleeding.  If  bleeding  is  very  severe,  compress  the  carotid  for 
a  lime.  The  fracture  can  be  dressed  with  a  pad  of  Hnt  over 
the  chin  and  a  fuur-tailed  bandage ;  or  put  on  a  splint  of  paste* 
board,  felt,  or  gutta-percha  (cut  as  shown  on  PI.  7,  Figs.  3, 4} 
moulded  to  the  part,  padded  with  cotton,  and  held  in  place 
by  a  Barton  or  a  Gibson  bandage  (PI.  10,  Figs.  2,  j).  If  appo- 
sition of  the  fragments  cannot  be  maintamed  by  the  above 
methods." fasten  the  teeth  together  with  wire,  wire  the  frag- 
ments themselves  together,  or  employ  inlcr-dcntal  splints. 
The  patient  U  to  be  fed  on  lit^uid  food  {.•;cc  f'railure  of  the 
t'f/fr  Jmt;^.  332),  the  month  is  to  be  washed  out  frecjucntly, 
and  the  dressings  are  to  lie  changed  every  .second  day.  The 
union  is  complete  in  five  weeks.  Though  the.se  fracture) 
are  u.iually  compound,  they  do  not  endanger  life.  If  they  ' 
are  compound,  wa^h  the  mouth  often  with  a  solution  of 
boracic  acid  or  of  chlorate  of  potash. 

FVftotur«8  of  the  Hyoid  Bone. — These  fracturcK  are 
injuries,  and  arc  caused   by  hanging,  by  the  throat  beinj 
grasped  by  an  anlagoni.<it,  and  by  falls  in  which  the  ace 

rikcs  some  obstacle.     If  the  bone  breaks  by  throttling,  it  is' 
its  body  which  fractures  (indirect  force).     Fractures  by  mus- 
cular action  arc  most  unusual. 

Symftoms. — llie  symirtoms  arc — a  sensation  of  something 
breaking;   bleeding  from  the  mouth  if  the  mucau.'<  mem- 
brane be  lacerated;  pain,  which  is  worse  on  opening  the 
jaws  or  on  moving  the  head  or  tongue;  difficulty  in  swal- 
lowing (dy^hagia) ;  inuRled,  hoarse,  or  absent  voice ;  swell- 
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ing,  and  frvqucntly  ccchytnosis,  of  the  neck.  TItCK  arc 
observed  occasionally,  though  rarely,  h^rsli  cuugli  and  dysp* 
ncea,  irrc^uhirily  of  bony  contour,  and  crc|>itu«.  Always 
look  into  tlic  mouth  and  sec  if  there  can  be  dctMted  mucous 
ecchyniosi.s  or  laceration  or  projection  of  a  bony  fr^;nicnt. 
The  dUpliicenicnt  is  due  to  the  middle  constrictor  of  tlic 
phar^'nx  contracting.     This  fracture  may  destroy  life. 

TrtiUmtttt. — For  dyspncea  be  ready  to  pcrfonn  trache- 
otomy at  a  moment's  notice.  CEdenia  of  tlte  glottis  is  a 
great  danger.  Try  to  restore  the  fragments  with  one  Itand 
cxtcmaily  and  with  a  finger  in  the  mouth.  Put  the  patient 
to  bed  and  have  him  tic  back  upon  a  firm  rest  so  that  his 
shoulders  arc  elevated.  Mis  head  is  to  be  Uirown  l>ctween 
extension  and  flexiun,  a  pa.4teboard  splint  or  collar  is  moulded 
on  (he  neck,  and  a  bandage  is  appUed  around  forehead,  neck, 
and  shoulders  to  keep  the  head  immobile.  II10  jiatient  must 
not  utter  a  word  for  a  week  ;  he  must  at  first  be  fed  by 
encmata,  and  then  for  some  time  on  liquid  diet  which  is 
given  through  a  tube  early  in  the  case.  lindc.ivor  to  con- 
trol the  cough  by  opiates.  A  fractured  hyoid  bone  requires 
about  four  weeks  to  unite. 

Fracture  of  larynereal  oo-rtilaBes  is  caused  by  direct 
violence,  as  throttling,  blow»,  or  kicks.  It  is  rare  in  young 
jjcrsons,  and  is  commonest  when  the  cartilages  have  begun 
to  ossify.  It  is  a  ver>'  gr^tve  injur>-  [80  per  cent,  die),  deatli 
arising  from  olxttructlon  to  the  entrance  of  air. 

Symftams. — The  symptoms,  which  are  severe,  are  pain, 
aggravated  by  attempts  at  swallowing  or  speaking;  swelling, 
ccchyinosis  it  may  be,  and  rmphysenia  of  the  neck  ;  cough  ; 
aphonia ;  intense  dyspncea ;  and  bloody  expectoration  if  the 
mucous  membrane  is  ruptured.  There  can  be  detected  in- 
equalit>*  of  outline  (flattening  or  projection)  and  perhaps 
moist  crepitus.  The  usual  scat  of  the  injury  is  the  tliyroid 
cartilage. 
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TreatmtHt. — Cases  without  dyspntca  require  quiet,  avoid- 
ance of  a))  talking,  feeding  with  a  stomach-tube,  compreivscs 
and  adhesive  strips  over  the  fracture,  remedies  to  quiet 
cough,  and  a  readiness  to  operate  at  any  moment.  In  most 
cases  dyspntca  exists,  due  to  projection  of  the  fragments  or 
submucous  extravasation.  When  there  U  (ly.t))iiu.-a,  emphy- 
sema, or  spitting  of  blood,  at  once  practise  intubation  {p.  592), 
or,  if  unable  to  do  this.  ofH-'n  the  l.irynx  or  trachea  below  the 
scat  of  fracture.  If  hiryngotomy  or  tr.iclietitomy  is  done, 
try  and  restore  dLtplaced  fragments.  If  the  fragments  will 
not  stay  reduced,  introiluce  a  Trendelenburg  canula  or  a 
tracheotomy-tube  around  which  gauze  i»  packed.  Take  out 
the  packing  in  four  days,  and  remove  the  tube  as  soon  as 
the  patient  brcithes  well,  when  the  opening  is  allowed  to 
close.  In  these  fractures  feed  with  a  stoitiach-tube  and  keep 
the  patient  absolutely  quiet.  Union  lakes  place  in  four 
weeks. 

Fracture  of  the  Ribs. — The  ribs,  owing  to  their  shape, 
elasticity,  and  mode  of  attachment,  a-adily  bend  and  as 
rcidily  recover  their  shape,  thus  standing  considerable  force 
without  breaking.  Notwithstanding  these  facts,  the  situation 
of  the  ribs  so  exposes  them  that  in  sixteen  per  cent  of  all 
cases  of  fractures  noted  by  Gurth  these  bones  wca-  involved. 
In  children  this  injury  is  rare  and  is  most  usually  incom- 
plete; it  is  common  in  adults  and  the  aged,  and  in  them  is 
generally  complete.  It  is  more  frequent  among  men  than 
among  women.  The  ribs  mci%\  commonly  broken  arc  from 
the  fifth  to  the  ninth,  the  seventh  being  the  most  usual 
suflcrcr.  The  eleventh  and  twelfth  ribs  arc  seldom  broken. 
A  rib  maj-  be  broken  in  several  places,  and  several  ribs  arc 
often  broken  at  the  same  time.  These  fractures  may  be 
compound  cither  through  the  skin  or  through  the  pleura, 
a  dani.iged  lung  permitting  pneumothorax;  but  compound 
fractures  arc  very  rare  except  from  bullet-wounds, 
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Catfifs. — Dirtd  force,  as  buffer  accidents,  blows  witli 
hmvy  inslrumvnts,  or  being  jumped  on  while  recumbent. 
may  produce  these  injuries.  A  fracture  from  direct  violcace 
occurs  at  the  point  struck,  and  the  ends,  projcctinj;  inward, 
iirc  ;i|)t  to  damage  the  viscera.  I»dire<t  force,  as  grc;tt  prcs- 
sure  or  blows  which  exaggerate  the  natural  bony  curves, 
ten<ls  to  prorluce  fractures  near  the  middle  of  the  ribs  or  in 
front  of  ihdr  angles  and  to  force  the  ends  outward.  A  number 
of  nb.%  arc  apt  to  be  broken.  Muiicular  action,  as  in  cough- 
ing or  parturition,  occasionally,  but  very  rarely,  is  a  cause. 

Symflotm. — In  connection  with  the  history  of  the  accident 
the  symptoms  arc — acute  localized  pain  (a  stitch)  on  l>rC3thing, 
increased  by  pressure  over  the  injury,  pressure  backward  over 
the  sternum,  cough,  and  forcible  inspiration  or  expiration; 
respiration  is  largely  diaphra^iatic.  the  patient  endeavoring 
to  immobilize  the  injured  side  ;  cough  is  frequent  and  is  sup- 
pressed because  of  pain.  Crepitus  is  often  but  not  inv.iriably 
found.  It  is  sought,  first,  by  resting  the  palm  over  the  scat 
of  pain  while  the  patient  takes  long  breaths;  accond,  by 
placing  a  thumb  before  and  behind  the  scat  of  pain  and 
making  alternate  pressure;  and  third,  by  auscultation.  It 
should  be  remembered  that  incomplete  fractures  are  the  rule 
in  children;  hence  in  Ihcnidonot  expect  crepitus,  Deform- 
ity is  usually  trivial  unless  several  ribs  are  broken,  because 
shortening  cannot  occur  and  the  intercostal  attachments 
prevent  vertical  dLsplacemenl .  rrclernalunil  mobility  may 
occasionally  be  elicited,  when  the  region  is  not  deeply  cov- 
ered with  muscles,  by  pressing  on  one  side  of  the  supposed 
break  and  observing  that  a  part  of.  and  not  the  entire,  rib 
moves.  Cellular  emphy,sema  without  a  surface- wound  is 
proof  of  rib-fracture.  Bloody  expectoration  and  emphysema 
mean  injury  of  the  lung.  A  simple  uncomplicated  case  in 
a  young  person  gives  a  good  prognosis. 

The  complieaHom  are — additional  injury,  making  the  frac- 
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turc  extcf  nally  or  iiitcrn.illy  compound ;  Uorration  of  pleura, 
pericardium,  htrart.  lung,  diaphragm.  liver,  spk-cn.  or  colon  ; 
rupture  of  an  intercotiul  artery;  luL'motliornx ;  cellular  em- 
physema ;  pulmonary  emphysema ;  pneumothunx  and  pyo- 
thorax ;  traumatic  pleurisy ;  jmcumonia ;  bronchitis ;  con- 
gestion or  wdema  of  the  lungs. 

Treatment. — In  an  uncomplicated  caw;  the  patient  is  not 
put  tu  bed,  as  breathing  is  easier  when  erect  than  when 
recumbent.  Angular  displacement  outward  is  corrected  by 
direct  pressure.  Displacement  inward  is  soon  corrected,  as 
3  rule,  by  the  expansion  of  ordinary  respirator)-  action,  but 
if  it  U  not  thus  corrected,  etherize,  the  deep  breathing  of  the 
an.x»thetic  state  almost  always  succeeding.  If  ether  fails 
and  dangerous  .symptoms  come  on.  incise  under  strict  anti- 
septic guardianship,  elevate,  and  drain. 

After  corrxrcting  any  csi-'iting  deformity,  immobilize  the 
injured  side.  Direct  the  patient  to  raise  his  amts  above  his 
head,  to  empty  his  chest  by  a  forced  exjtimtion,  and  to  keep 
it  empty  until  a  piece  of  rubber  plaster  (two  inches  wide)  is 
forcibly  applied  seven  or  eight  inches  below  the  fracturv  and 
reaching  from  the  spine  to  thi:  sternum.  The  patient  is  now 
allowed  to  take  a  breath  and  is  directed  to  empty  the  chest 
again,  another  piece  of  plaster  being  applied,  covering  the 
upper  two'thirds  of  the  width  uf  the  previous  3tri]>.  This 
process  is  continued  until  the  side  is  strapped  well  above 
and  well  below  the  fracture  {1*1. 7.  Fig.  13),  Over  the  plaster 
light  turns  of  an  inelastic  spiral  bandage  arc  carried,  or  pref- 
erably a  figurc-of-8  bandage  of  the  chest,  the  turns  crossing 
over  the  scat  of  injur)'.  About  once  a  week  the  plaster  is 
removed  and  fresh  pieces  a|>|iHed  afier  rubbing  ofT  the  chest 
with  .loap  liniment,  drying,  and  anointing  excoriations  with  an 
ointment  of  oxide  of  iawc.  The  dressing  is  worn  for  three 
or  four  Weeks.  Tlie  (tatient  avoids  cold,  damp,  and  draughts. 
The  diet  is  to  be  nutritious  but  non*stimulating.  and  any 
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cough  is  at  once  attacked  by  opiates  and  expectorants.  A 
person  with  \\\n  injur)'  who  has  reached  the  a^c  of  sixty 
iitu»I  ukc  stimulant  expcctuninis  (animonii  carb.,  grs.  x,  in 
infus.  scnt-Ea:,  Ssf.  t.  in  d)  or  (.-mploy  a  stoani-tent  several 
tiinvs  a  day.  The  o!d  iiK-lhod  of  trcatnicnt,  in  which  the 
chest  was  included  in  a  rorcibly-:ip|>]ted  broad  rib  roHcr,  is 
not  to  bu  used  except  as  n  temporary  expedient;  it  com- 
presses the  entire  chest,  causes  pain  and  dyspnoia.  and  tends 
to  loosen  and  slip. 

Fracture  of  the  ribs  complicated  with  visceral  injury  is 
Iiilfhiy  dangerous,  and  requires  confinement  to  bed.  The 
treatment  is  that  of  the  visceral  injury.  If  there  be  bloody 
expectoration,  apply  adhesive  strips  as  above  indicated,  put 
Ihc  p^iticnt  to  bed  reclining  on  a  bed-rest,  keep  him  (]uict. 
subdue  the  circtilation,  and  employ  opium,  diaphoretics, 
and  expectorants  (a  good  mixture  consists  of  squill,  ipecac, 
ammonium  acetate,  and  chloroform;  opium  is  given  sc^ia- 
rately).  Inllammationsof  the  lungorthe  jilcura, fortunately, 
are  apt  to  be  localized,  and  arc  treated  as  are  ordinary  in- 
flammatiuns  of  these  parts.  In  laceration  of  an  intercostal 
artery,  incise  and  try  to  lignte;  if  unable  to  ligatc,  resect 
a  rib  and  apply  a  ligature.  If  the  signs  point  to  internal 
blce<ling,  resect  a  rib,  search  for  the  bleeding  point,  and 
iigate.  Krnphyscma  usually  soon  disappears,  but  if  it  does 
not,  o|)cn  the  cellular  tissue,  dress  antiseptically,and  employ 
pressure.  When  there  arises  a  sudden  attack  of  dyspnoa. 
which  is  prone  to  happen  in  these  cases,  and  in  which  there 
arc  a  blue  face  and  a  laboring  pulse  and  suffocation  seems 
imminent,  blcid  the  patient  almost  to  syncope. 

Fracture  of  the  coetal  cartilages  is  not  a  common 
occurrence,  even  in  the  aged.  .Such  fractures  occur  either 
through  the  cartilages  or  through  their  points  of  junction 
with  the  ribs.  These  injuries  generally  arise  from  direct 
violence,  the  cartilage  of  the  eighth  rib  being  most  prone 
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lo  su^T.  Indirect  force  (such  as  a  blow  upon  the  :<hoiiI(l<;r) 
is  occasionally  tlic  cause,  but  when  it  is  the  cause  some 
other  injury  is  apt  to  be  noted.  Muscular  action  is  a  pos- 
sible cause. 

Symptoms. — Displacement  is  often  absent,  but  if  present  it 
is  forward  or  backu-ard  of  cither  fraji'ment,  and  is  due  chiefly 
to  the  force  of  the  injury,  but  partly,  it  may  be,  to  muscular 
action.  When  diipiacement  i.*  ab.>tent  crepitus  will  not  often 
\x  found  ;  in  fact,  ercpitut  is  usually  ab-^ent  in  the.*c  injuries. 
Localized  pain,  swcllint;,  and  ecchymosis  are  noted.  Preter- 
natural mobility  may  or  may  not  be  detected.  Union  by 
bone  is  to  be  expected. 

Treatment. — If  displacement  exists,  try  to  reduce  it.  If 
the  fragment  is  displaced  backward,  reduce  by  deep  inspira- 
tions; if  the  fragment  is  displaced  forward,  reduce  by  pull- 
ing back  the  shoulders.  In  this  attempt  failure  is  the  rule, 
and  the  surgeon  should  then  adopt  Malgaignc's  expedient 
of  .ipplyint;  a  truss  over  the  projection  for  a  day  or  two. 
Dress  .and  treat  the  case  .is  if  a  rib  were  broken,  removing 
the  dressings  in  four  weeks. 

Fracture  of  the  Sternum. — Tlie  sternum  may  be  broken, 
alon^  with  the  ribs  and  .spine,  from  great  violence.  Frac- 
tures of  the  sternum  alone  are  infrequent,  because  the  bone 
a  spring-bed  of  ribs.  Fractures  of  the  sternum  may 
nplc  or  compound,  ciimplelc  or  incomplete,  single  or 
multiple.  The  mofX  usual  injury  is  a  simple  transverse  frac- 
ture at  or  luar  llic  gladio-manubnal  junction,  at  which  point 
dislocation  niLiy  also  occur.  Both  fracture  and  separation 
of  the  cnsifurm  cartilage  arc  very  rare.  The  sternum  may 
be  broken  along  with  the  ribs  or  clavicle. 

CaiiSiS. — The  causes  of  fracture  of  the  sternum  arc — 
direct  force,  as  by  falls  of  embankments  or  of  walls,  by  car- 
crushes,  or  by  the  passing  of  a  cart-wheel  over  the  body; 
indirfct  force,  as  by  falls  upon  the  head,  thus  driving  the 
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chin  against  the  cbc^t ;  by  Calls  upon  the  feet,  the  butlnckx. 
or  the  sliouldcr;  by  forced  flexion  or  extensioa  of  Llic  budy 
over  an  edge  or  angle  (as  may  occur  during  labor-pains). 

Symptoms. — In  fracture  of  the  sternum  displacement  is  not 
always  preitent.  btit  when  it  docs  occur  the  lower  fngmcnt 
is  a[>t  to  go  forward ;  di^filaccnicnt  may,  however,  be  trans- 
vi'rsc  or  angular,  or  there  may  be  overriding.  The  posterior 
periosteum,  which  rarely  tears,  limits  disjilacement,  but  some 
dcfonnity  can,  as  a  rule,  be  detected-  The  history  of  the 
nature  of  the  accident  has  a  valuable  bearing  upon  the  ques- 
tion of  diagnosis.  The  position  assumed  by  the  patient  is 
with  the  he-id  and  body  bent  forward,  as  attempts  to  straighten 
up  cause  much  suffering.  There  is  fixed  and  localized  pain, 
increased  by  deep  respiratory  action,  by  body-movements,  or 
by  cough.  Crepitus  is  sought  for  by  auscultation  and  by 
placing  the  hand  o^-er  the  injury  .ind  directing  the  jwttcnl  to 
make  quick  respirations.  Mobility  may  become  nunifcst  on 
external  pressure,  during  respiration,  or  while  attempts  are 
being  made  to  bring  the  body  erect.  Respiration  in  these 
cases  is  usually  much  interfered  with.  It  is  not  important  to 
separate  diastasis  from  fracture, 

CoMfiuations. — Other  fractures  generally  complicate  frac- 
ture of  the  sternum,  and  laceration  of  tlic  pleura  or  peri- 
cardium and  hcmorrh.igc  into  the  .anterior  mediastinum 
may  exist.  Abscess  of  the  mediastinum  and  necrosis  of 
the  sternum  may  appear  as  Ute  con-vqucnces.  The  prog- 
nosis is  good  in  unconipUcuted  cases. 

Treatuienl. — The  ddbrmily  attending  fracture  of  the  ster- 
num is  to  be  corrected,  if  possible,  by  cxlcrn^l  pressure. 
If  overriding  i*  fount!,  effect  reduction  by  bending  the  body 
back  over  a  firm  pillow  and  ordering  deep  respiration;  if 
this  method  fails,  give  ether  and  then  bend  the  patient  b-tck. 
The  dcfonnity,  if  reduced,  tends  to  recur,  but  the  bones 
unite  well  in  deformity  and   no  great  hann  results.     The 


D/Sa.flSKS  ASn  INJVlttES  OF  BOXES  AMD  JOISTS      343 

rr»gm«ntK  shnulil  not  t>c  cut  down  on  or  hooked  up  unless 
there  be  internal  injury.  After  reducing  llie  dcfutmily. 
cover  the  front  of  the  chest  with  adhesive  stripn  extending 
laterally  from  one  axilUry  line  to  the  other  anil  vertically 
frrvm  well  above  the  fr.ieture  down  to  the  ensifomi  cartilage. 
PIacc  over  this  covering  an  anterior  figure-of-S  of  the  chest. 
In  .some  cases,  where  deformity  recurs  :i(ier  re<liiction,  a  cir- 
cular bandage  of  the  chest  is  applied  and  the  shoulders  are 
pulled  strongly  back  with  a  posterior  figurc<of-8  bandage. 
The  plaster  is  to  be  renewed  once  a  we^-k. 

Some  surgeons  treat  these  cases  by  mcan<  of  a  large 
compress  held  by  adhesive  plaster  and  a  broad  tight  roller. 
The  [naticnt,  however  dressed,  is  put  to  bed  and  repottes 
erect  or  semi-erect  on  a  bed-rest.  This  |)osilion  favors  easy 
respiration  and  antagonizes  the  tendency  to  displacement 
The  diet  should  be  liglit,  nutritious,  and  non-stimulating. 
'I'hc  patient  is  convalescent  in  four  weeks,  and  the  plaster 
is  permanently  taken  off"  in  five  weeks.  When  the  cnsiforni 
cartilage  is  so  bent  in  as  to  cause  intense  pain  or  to  injure 
the  stomach,  it  should  be  incised  and  resected.  CEdciua  of 
the  skin  and  fcver,  if  they  appear,  indicate  pus,  in  which  case 
an  ncision  is  made  at  the  edj^e  of  the  sternum  and  the  ]>us* 
cavity  is  irrigated,  drained,  and  dressed  antiscptically. 

Fmoturea  of  the  Pelvis. — In  some  of  the  indicated  frac- 
tures serious  injury  of  the  pelvic  contents  is  apt  to  be  found. 

Fracture  of  the  Palao  Pelvis. — Fractures  of  this  rcyion 
are  seldom  dangerous  unless  comminuted.  There  may^bc 
fracture  of  the  iliac  crest  or  of  the  anterior  superior  spine, 
or  the  line  of  fracture  may  traverse  the  entire  )cn(^h  of  the 
flanged-out  ilium,  or  the  bone  may  be  comminuted  with  the 
association  of  grave  visceral  damage.  Tlie  anterior  superior 
and  posterior  superior  spines  m.ty  be  broken  olT 

CiiHifi. — The  cause  of  fracture  of  the  Cdse  pelvis  is  gen- 
erally vi<rfem  liirtet  force,  .as  tlie  passage  of  a  wagon-wlieel, 
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the  fall  of  a  w<ill,  the  kick  of  a  mule,  or  the  force  of  car- 
cruslie^t.  Violent  contraction  of  the  rectus  muscle  may  tear 
off  the  anterior  inferior  spine  of  the  ilium. 

Symptoms. — In  fracture  of  the  false  pelvis  the  history  of 
violent  force  is  noted.  The  patient  leans  tonard  the  injured 
side.  Pain  exists,  which  is  aggravated  by  movements  (par- 
ticularly by  bending  forward),  by  coughing,  or  by  straininjj  to 
empty  the  bowels  or  the  bladder.  Ecchymosis  and  swelling 
arc  manifest.  Crepitus  and  preternatural  mobility  arc  de- 
tected by  moving  the  crest.  IJcformity  is  very  rarely  present 
Ca.ieti  uncomplicated  by  visceral  injury  make  good  recoveries. 

Complkathns. — The  fracture  may  be,  but  rarely  is,  com- 
pound,  a.i  the  part^  are  well  protected  with  musclc-i.  The 
colon  may  be  injured  when  comminution  has  taken  place. 

Trealment. — In  treating  fracture  of  the  false  pelvis,  put 
the  patient  on  a  fracture-bed.  raise  the  shoulders,  and  put  a 
binder  about  the  pelvis,  or  encase  the  pelvis  with  broad  pieces 
of  rubber  plaster,  or  employ  the  belt  or  girdle.  Place  the 
knees  over  two  pillows  so  as  to  scmiflcx  tlic  legs  and  thighs, 
and  tie  the  knees  together.  To  restrain  thigh-movements  it 
may  be  necessary  to  encase  a  restless  patient  with  !C]>lint«  or 
bind  him  to  sand-bags.  If  the  binder  dispK-tccs  the  fragments 
or  causes  pain,  abandon  it  and  tru.it  to  po.>iltion.  Tlic  dress- 
ings can  be  removed  in  six  weeks,  and  the  patient  i«  allowed 
to  get  up  in  eight  weeks.  In  compound  fractures  of  the  false 
pelvis,  asepticize,  drain  and  dress,  put  on  a  binder,  and  direct 
th»  same  i>osition  to  be  maintained  a.s  for  simple  fractures. 

Frecturee  of  the  True  P«lv1a. — The  most  usual  seat  of 
these  fractures  is  through  the  obturator  foramen,  the  ascend- 
ing ischial  and  horizontal  pubie  rami  being  broken.  A  frac- 
ture may  occur  near  the  syinph>-sis  pubis,  the  symphysis 
may  be  separated,  a  break  may  run  near  to  or  into  the  sacro- 
iliac joint,  the  same  fracture  may  occur  on  each  side  of  the 
body  of  the  pubis,  and  the  fracture  may  be  multiple.     Frac- 
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turcs  of  the  acctabuUim  and  of  the  tuberosity  of  the  ischtum 
may  occur.  Rcforc  tlic  seventeenth  year  the  innominate 
bone  may  be  broken  into  its  three  anatomical  segments. 
These  injuries  arc  highly  dangerous  because  of  the  damage 
which  is  apt  to  be  inflicted  on  the  pelvic  contents.  Tliere 
may  be  rupture  of  the  bladder  or  membranous  urethra 
and  injury'  of  the  vagina,  the  rectum^  the  uterus,  or  the 
small  gut  The  cause  of  pelvic  fracture  is  violent  force, 
tlirect  or  indirecL  Front  force  tends  to  produce  direct,  and 
force  indirect,  fracture. 
SympioiHS. — In  pelvic  fracture  there  is  a  history  of  violent 
force.  Tlierc  are  ^kM  shock,  ecchymosis  which  is  possibly 
linear,  swelling,  and  intense  pain  increased  by  attempts  at 
motion,  coughing,  and  straining.  There  is  also  inability  to 
sit  or  to  stand.  Mobility  becomes  obvious  on  grasping  .in 
ilium  in  each  hand  and  moving  them.  Crepitus  may  be 
Bticcd  by  this  manceuvre  or  by  moving  nn  ilium  with  one 
ind.  a  finger  of  the  other  h.ind  being  inscrte<l  in  the  rectum 
or  in  the  vagina.  In  making  movements  for  diagnostic  pur- 
poses, be  veiy  gentle.  .^1  rough  manipulation  permits  of  injury 
by  sharp  fragments.  There  may  lie  doubt  as  to  whether  crepi- 
tus is  to  be  referre<l  to  pelvic  fracture  or  to  fracture  of  the 
neck  of  the  femur;  in  this  case  follow  the  rule  of  Mr.  John 
Wood:'  "The  surgeon  gnwps  the  femur  with  one  hand  and 
places  the  other  firmly  H|>on  the  anterior  superior  iliac  s|»nc 
or  crest  or  upon  the  pulies ;  then,  on  moving  the  femur  and 
abducting  it  freely,  if  a  crepitus  be  detected,  it  will  be  felt 
the  more  distinctly  by  that  hand  which  rests  on  or  grasps 
the  fractured  bone." 

Injury  of  the  bladder  or  urethra  is  made  manifest  by 
retention  of  urine,  extravasation  of  urine,  ha'inatuna,  etc. 
Bleeding  from  the  vagina  or  the  rectum  points  to  a  lacera- 
tion  of  the  part  by  a  fragment.    Intestinal  injury  induces 

■  Laniil,  1S&5,  vol.  ii,  p.  J47. 
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septic  peritonitis.  Fractures  of  the  brim  of  the  acetabulum 
permit  dorsal  dislocation  of  the  femur  to  occur,  which  dis- 
location will  not  remain  reduced.  The  acetabulum  may  be 
broken  by  falls  upon  the  feet,  and  when  its  base  is  broken 
the  injury  can  only  be  guessed  at  if  displacement  docs  not 
take  place.  If  the  head  of  the  fcinuf  be  driven  through  the 
acetabulum  into  the  pclvi-!.  the  injuty  is  very  grave;  then.' 
is  then  found  shortening,  adduction,  and  semiflexion  of  the 
thigh,  absence  of  the  prominence  of  the  great  trochanter, 
and  more  cipacity  for  movement  than  is  noted  in  dislocation. 
I-'racturc  of  the  ischium  rarely  occurs  alone. 

Trtatmtnt. — In  treating  |M;lvic  fractures,  endeavor  to  rt- 
store  the  p.irta  to  a  normal  position,  employing  external 
manipulation  and  iniicrting  a  finger  in  the  rectum  or  in  the 
vagina.  If  reduction  is  difficult,  give  ether.  Use  a  catheter 
before  dressing,  to  detect  any  bladder-injury.  Treat  as  in 
fractures  of  the  false  pelvis,  attending  carefully  to  visceral 
injuries.  If  urinar)'  extravasation  occurs,  effect  a  iMrnneal 
section.  If  peritonitis  dcvclop-i,  perform  a  laparotomy.  AU 
visceral  injuries  arc  treated  by  general  rules.  Remove  the 
dressings  in  six  weeks,  and  allow  the  patient  to  be  about 
in  twelve  weeks.  In  fracture  of  the  acetabulum,  if  the  limb 
he  shortened,  give  ether  and  reduce.  Treat  these  fractures 
in  the  same  w.iy  as  intracapsular  fractures  of  the  femur 
(p.  373).  Fractures  of  the  ischium  are  best  treated  by 
position,  the  pad.  and  ailhesive  plaster. 

Fracture  of  the  Sacrum. — This  injury  may  arise  from 
direct  (brcc,  such  .as  a  kick,  but  it  is  very  rare.  The  sacral 
plexus  is  usu.iUy  injured,  .ind  then  there  is  paralysis  in  the 
territor>'  of  ils  branches. 

Hymptoms. — The  symptoms  in  fracture  of  the  .sacrum  are 
jwin.  frequi^ntly  incontinence  of  feces  and  retention  of  urine, 
irregularity  of  the  sacral  spine*,  ecchymo^is,  and  cn;pitu8. 
Crepitus  may  be  sought  for  with  one  hand  externally  and  a 
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finger  of  the  ollicr  hand  in  the  rectum.  The  lower  fragmcnl 
goes  forward  and  may  obstruct  or  may  tear  the  rectum. 
Paralysis  may  be  found  in  the  area  of  distribution  of  the 
sacral  plexus. 

Trtalntenl. — In  treating  fracture  of  the  sacrum,  prr«8  the 
fragments  into  place  with  a  hand  externally  and  a  finger  in 
the  rectum.  Do  not  plug  the  rectum.  Put  a  pad  over  tbc 
upper  fra^fment.  hold  it  with  plaster  or  a  binder,  place  the 
patient  recumbent  on  a  Tract urc-bcd.  and  insert  a  large 
cushion  underneath  the  pad.  Give  opium  to  induce  consti- 
pation, which  allows  a  fecal  .support  to  accumulate  in  the 
rcctunj.  Use  a  clean  catheter  regularly  and  guard  against 
bed-sores.  Union  occurs  in  about  four  weeks,  when  the 
dressing  can  be  removed.  The  patient  can  get  about  again 
in  six  weeks.  If  urinary  retention  persists  or  if  intractable 
bed-sores  form,  after  eight  or  ten  weeks  cut  down  on  the 
scat  of  injury  and  elevate  or  remove  the  portion  of  bone 
causinj;  pressure. 

Practurea  of  the  Coocyx, — The  coccyx  may  be  broken 
or  be  scp.irated  from  the  sacrum  by  a  fall,  a  blow,  a  kick, 
or  the  straining  of  iiartuHlion,  Its  mobility  is  so  great, 
Iiowcver,  that  it  doe.t  not  often  break. 

Hymploms. — Tlie  chief  .symptom  of  fracture  of  the  coccyx 

•if  [Jain,  which  is  much  aijt^avatcd  by  sitting,  walking,  or 
straining  at  stool.  If  the  index  finger  is  in«-rtcd  in  the 
rcclum,  the  displaced  bone  is  felt ;  if  the  thumb  of  the  same 

.  Jbtnd  is  also  placed  externally,  a  rocking  motion  will  develop 
trepitus  and  preternatural  mobility. 

Trtalmenl. — In  treating  fracture  of  the  coccyx,  reduce  by 
external  pressure  and  by  the  manipulations  of  a  finger  in 
the  rcctuni.  Put  the  patient  to  bed  and  obstruct  the  bowels 
by  opium  for  a  number  of  days.  In  four  weeks  the  fracture 
should  be  united.  If  union  docs  not  take  place,  defecation 
and  all  movements  of  the  coccyx  will  cause  excruciating 
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pain  by  pressure  on  the  last  sacral  nerve.  Phi;!  condition, 
known  as  "  coccygodynta,''  demands  a  subcutaneous  division 
of  the  nerve  or  of  the  muscles  which  move  tlje  coccyx,  or 
a  resection  of  the  bone. 

Fracture  of  Uie  Clavicle. — Tlie  clnvicle  is  more  oAcn 
fracturo<l  than  any  other  bone.  This  fnicliire  may  occur  at 
any  age,  but  is  nolJibly  common  befure  the  sixth  year  (I  lulkc 
says  one-half  of  tho  recorded  cases).  It  may  be  simple, 
multiple,  commintited,  oblique,  transverse,  incomplete,  or, 
very  rarely,  compound.  Both  clavicles  maj'  be  broken. 
Fractures  are  most  apt  to  occur  just  externa)  to  the  middle, 
at  the  point  where  the  inner  or  larRc  curve  meets  the  outer 
or  small  curve,  at  which  junction  the  bone  is  .it  its  smallest 
diameter.  Fractures  of  the  acromial  end  are  more  frequent 
than  fractures  of  the  sternal  end  and  less  frequent  than  frac- 
tures of  the  shaft.  The  causes  of  claviclc-fmclures  are  direct 
violence,  indirect  violence,  and.  very  rarely,  the  contractions 
of  *'  the  deltoid  and  clavicular  fibres  of  the  great  pectoral " 
(Treves,  from    Poaillon). 

Fracturea  of  the  shaft  arc  usually  due  to  indirect  vio- 
lence, as  falls  upon  the  shoulder  nr  upon  the  hand  of  the 
outstretched  arm.  In  the  latter,  which  is  the  usual  mode 
of  origin,  the  concussion  of  the  fall  travels  up  and  the 
body-weight  travels  down,  and  these  two  forces  comprcs.^ 
the  bone,  which  snaps  at  its  weakcj^t  point.  Fractures  (rotn 
indirect  force  are  oblique,  and  in  children  are  of  the  green- 
stick  form.  Fractures  from  <iircct  force  arc  usually  trans- 
verse and  are  occasionally  comminuted.  Fractures  from 
mascular  action  have  been  recorded  (Rubini  the  tenor, 
recorded  by  Mclay), 

Syiipioms. — In  fractures  or  the  shaft  the  attitude  of  the 
pfilicnt  is  peculiar,  lie  supports  the  elbow  nr  wrist  of  the 
injured  side  with  the  hand  of  the  sound  side,  and  also  pulls 
the  extremity  against  the  chest;  the  head  is  turned  down 
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toward  the  shoulder  of  tlic  ditiiaged  side,  as  if  tryinj;  to 
li.sten  to  jiomcthini;  in  tho  joini,  thus  relaxing  tlio  ])ull  of 
the  Ktcrno-cletdo-ma«toid  muscle  upon  the  inner  fnigtn(.-nt. 
The  shoulder  is  ne.ir<rr  the  slcnium,  on  .1  lower  level,  and 
iarther  front  than  that  of  the  sound  side.  Loss  of  func- 
tion is  shown  by  inability  to  abduct  the  arm.  Considerable 
pain  exists,  which  is  increased  by  motion,  by  pressure,  and 
by  the  extremity  hanging  down  without  support. 

The  deformitj'  above  noted  is  described  by  stating  that 
tlie  shoulder  goes  downward,  inward,  and  forward  (r>.  1.  p.). 
The  dincnivard  deformity  is  chiefly  due  to  the  weight  of  the 
arm,  which  pulU  down  the  unsupported  outer  fragment,  and 
is  contributed  to  by  the  action  of  the  pectorahs  minor 
muscle.  The  inxvard  deformity  is  chiefly  due  to  the  con- 
traction of  the  pcctoralis  minor  an<l  subc!aviu»  muscles 
assisted  by  the  action  of  the  pcctoralis  major.  1\vt  forward 
deformity  is  due  to  rotation  of  the  outer  fragment,  which  is 
brought  about  by  the  scrratUK  magnus  muscle  carrying  the 
acromion  forward.  In  this  deformity  the  inner  end  of  the 
outer  fragment  is  below  and  behind  the  outer  end  of  the 
inner  fragment,  which  overrides  it.  The  inner  fragment, 
though  pulled  on  by  the  stcrno-mastoid  and  relatively  higher 
than  the  outer  fragment,  is  really  but  little,  if  at  all,  elevated, 
marked  elevation  being  prevented  by  the  attachment  of  the 
rhomboid  h'gamcnt.  After  notmg  the  deformity,  detect  witli 
the  finger  the  irregularity  of  bony  contour.  Examine  for 
preternatural  mobility  and  crepitus  by  raising  and  throwing 
back  the  shoulder.  In  looking  for  these  signs  in  children  it 
is  to  be  remembered  Hut  the  fracture  is  probably  incomplete. 
The  prot^nosis  is  good,  the  bone  uniting,  but  always  with 
some  shortening  and  incqu.ility. 

Complications. — Fractures  of  the  shaft  are  rarely  com- 
pound. Ij(!cau!<e  the  iharp  end  of  the  outer  fragment  goes 
back  and  l>ecause  of  the  free  play  the  skin  makes  over  the 
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bone  (Fidccring  I'ick).  Both  clavicles  may  bu  broken.  In 
fractures  from  direct  force  deeper  structures  may  be  injured 
by  fragments,  llius,  injury  of  tlic  brachial  plexus  will 
induce  paralysis.  Kibs  may  be  broken  at  the  same  time. 
TreatmeHt. — In  treating  fractures  of  the  shaft,  reduce  the 
fracture   a-t    soon   as   possible-    by   throwing   the   shoulder 

P  upward,  outward,  and  backward.  If  the  patient  is  a  girl, 
it  ID  dcvir^le  to  minimise  the  deformity.  Place  her  ugiun 
her  back  on  a  hard  bed,  with  a  small  pillow  under  her  hctd, 
a  firm  and  narrow  cushion  between  the  shoulders,  a  Uig 
of  shot  rcstmg  over  the  seat  of  fr^icture.  athl  the  forearm 
lying  on  the  front  of  tlie  chest,  the  arm  being  held  to 
the  side  by  a  sand-bag.  In  three  weeks  there  will  be  union, 
practically  without  deformity.  In  a  child  with  an  incompkle 
fracture  a  handkerchief  sling  for  the  foreann,  worn  three 
weeks,  is  all  that  is  needed.  In  complete  fraclure  ihe 
Velpcau  bandage  is  efficient  (PI.  13,  Fig.  4).  Before  applymg 
it,  place  lint  around  the  chest  and  cotton  over  the  elbow. 
Change  the  bandage  every  day  for  the  first  week,  and  after 
that  period  every  third  day.  I'lach  time  it  is  changed,  rub 
the  skin  with  alcohol,  ethereal  soap,  or  soap  liniment,  tlien 
dry  it  and  examine  for  excoriations,  which,  if  any  ai'c  found, 
arc  anointed  with  xinc  ointment  before  the  drcs^sing  is  r^'ap- 
plied.  The  dressing  is  permanently  removed  at  the  end  of 
four  wcekii,  the  arm  being  worn  in  a  nllng  for  niiniher  week. 
The  classical  apparatus  of  Desault  is  now  rarely  u&ed  (I'l  13, 
Figs.  1-3).  The  posterior  iigure-of-8  bandage  as.suciated  with 
the  second  roller  of  Desault,  some  turns  being  made  from 
the  elbow  of  the  injured  side  to  the  shoulder  of  the  well 
side,  can  be  used  in  cases  in  which  the  forward  deformity 
is  apt  to  return.  The  apparatus  of  Fox,  which  is  very 
useful,  consists  of  a  pad  for  the  axilla,  a  sling  for  the 
forearm,  and  a  ring  for  the  opposite  shoulder,  to  which 
^H   ring  are  tied  tlic  tapes  from  both  the  pad  and  the  sling. 


Pic  fp— Sayn't  AdHBive-Plbklct  DKh^int 
for  t^rnctutB  «r  iti«  Cli^klc  l?}l«iiw>i>k  -  A.  Aol 
pices;  H,  kecwul  piocv. 
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Tlie  dressing  of  Moore  of  Rochester  is  valuable  in  an 
emci^ency.  The  four-tailed  bandugc  is  preferred  by  I'ick. 
Sayre's  dressing  has  nuny  advocates  (Fig.  50).  For  tliis 
there  arc  rctiuircd  two 
pieces  of  rubber  plaster, 
eacli  piece  bctnu  three 
inches  wide  and  sufficiently 
long  to  go  around  the  chest 
one  and  a  half  times.  'I'he 
end  of  one  piece  encircles 
the  arm  of  Ihc  injured  side 
just  below  the  arm-pit ;  the 
plaster  atrip  is  pulled  across 
the  l>ack  to  the  other  side, 
to  the  front  of  ihe  chest, 

id  returiM  aj^ain  to  the 
middle  of  the  hack,  This  procedure  pulls  the  elbow  baci 
and  throws  the  shoulder  out.  The  hand  of  the  injurci 
iide  is  placed  on  the  breast  of  the  opposite  side,  cotton 
being  interposei),  and  the  second  strip  of  planter  runs  from 
the  elbow  of  the  injured  side  and  the  opposite  shoulder, 
front,  around,  and  txick,  pressing  the  elbuw  forward,  upward, 
and  inward. 

In  any  fracture,  if  signs  indicate  pressure  upon  vessels 
or  nerves,  the  (mticnt  must  be  put  to  bed  and  the  arm  be 
abducted.  After  removing  the  dressings,  if  the  shoulder 
is  striT,  make  passive  movements  daily;  if  these  fail,  break 
up  the  stiffness  under  ether  or  nitrous  oxide. 

Fracture  of  the  acromial  end  of  the  clavicle  is  due  to 
direct  force.  If  the  fracture  is  between  the  two  coraco- 
clavicular  ligaments,  deformity  is  verj-  slight,  crepitus  is 
elicited  by  manipulating  with  the  fingers,  and  pain  exists, 
but  loss  of  function  is  not  markedly  manifest  unless  it  is 
due  to  pain.    These  fractures  are  treated  by  binding  the 
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arm  to  the  side  with  the  second  roller  of  Dcsault,  inter- 
posing cotton  between  the  ann  and  the  side,  and  hanging 
the  hand  in  a  sling.  In  fractures  external  to  the  hga- 
mcnts  crepitus  is  manifest  on  moving  the  sJiouldcr,  the  out- 
line of  the  bone  is  irrcgutar,  severe  pain  exists  on  move- 
ment, and  deformity  is  pronounced.  The  deformity  is  due 
to  tltc  serratus  magiius  muscle  rotating  the  scapiiLi  forward, 
the  inner  end  of  the  outer  fragment  of  the  etaviclc  often 
coming  in  contact  with  the  anterior  surface  of  the  outer 
portion  of  the  inner  fragment.  This  fracture  is  reduced  by 
pulling  tlic  shoulders  back  over  the  knee,  and  it  is  kept 
reduced  by  a  posterior  Rgurc-of-S  bandage.  In  eitlier  frac- 
ture the  drcA-siiigs  arc  worn  for  four  weeks. 

Fracture  of  the  sternal  «nd  of  the  clavicle  is  very  rare. 
It  is  caused  by  both  direct  and  indirect  force.  There  are 
found  crepitus,  projection  at  the  seat  of  fracturc»rigidity  of 
the  slerno-mastoid  muscle,  and  shortening  of  the  clavicle. 
The  inner  end  of  the  outer  fragment  alwa>'s  goes  forward, 
and  often  also  downward  and  inward.  Reduce  these  frac- 
tures by  pulling  the  shoulders  back,  and  treat  them  by 
means  of  the  posterior  figure-of-S  bandage  worn  for  four 
weeks. 

Fracture  of  the  Scapula. — This  bone  is  not  often  broken, 
as  it  reiits  upon  thick  muscles  and  elastic  ribs;  it  is  freely 
movable,  and  it  has  attached  to  it  a  bone  which  easily  breaks. 
Fraeturfs  f/  the  (fOiiy  of  the  bone  arc  due  to  direct  violence. 
The  symptoms  arc  pain  (which  becomes  agonizing  on 
attempting  to  rotate  the  slioulder-blade],  ecchymosis,  and 
swelling.  Crepitus  is  sought  for  by  placing  the  hand  over 
the  bone  and  m,iking  movements  of  the  arm  ;  also  by  hold- 
ing the  point  of  the  shoulder  and  lifting  up  the  lower  angle 
of  the  bone.  Tlic  latter  plan  may  diitpjay  mobility.  The 
spine  of  the  scapula  is  uneven  unly  when  it  itself  is  fractured. 
Examine  for  uncvenness  of  the  vertebral  border.     In  frac- 
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turcs  of  the  body  of  tlic  scapula  a  shoulder-cap  should  be 
applied,  a  gutta-percha  splint  must  be  moulded  over  the 
scapula,  the  arm  is  bound  to  the  side,  and  the  hand  is 
carried  in  a  slini;.  The  apparatus  is  worn  for  four  weeks. 
Fraclurts  of  the  spine  of  the  seopula  arc  treated  as  arc  frac- 
tures of  the  body  of  the  bone,  and  for  the  same  time. 

Fractures  of  the  N»ck. — Fracture  of  the  anatomieal  neck 
lias  not  been  proved  to  exist.  Fracture  of  the  surgieal  neck 
is  evinced  by  flattening  of  the  shoulder,  prominence  of  the 
acromion,  »nd  a  lump  in  the  axilla  which  gives  crepitus  on 
pressure  upwarci  and  backward.  The  deforinitj'  is  reduced 
with  cane,  but  it  at  unce  recurs.  It  b  treated  by  placing  a 
pad  in  the  axilla,  a  shoulder-cap  on  the  shoulder,  applying 
the  second  roller  of  Ucsault,  and  supporting  the  forearm 
and  elbow   in  a  sling.     A  Vcipcau   dressing  can  be  used, 

I  associated  with  a  folded  towel  in  the  axilla.  The  dressing 
is  to  be  worn  for  five  weeks. 

Fracture  of  the  glenoid  cavity,  which  is  not  vcry'unu- 
sual,  may  occur  with  dislocation.  It  arises  from  direct  force 
applied  to  the  shoulder.  The  cxiMtcncc  of  this  fracture  is 
deteniiined  by  excluding  fn)cture.>t  of  other  bones  and  by 
detecting  crepitus  when  the  arm  is  at  right  angle;;  to  the 
body  and  the  humerus  is  pushed  against  the  glenoid  cavity, 

(  the  crepitus  not  being  found  when  the  arm  hangs  by  the 
side.  Treatment  here  ts  by  the  second  roller  of  Dcsault  and 
a  forearm  sling  for  four  weeks ;  then  by  careful  passive  move- 
ments limit  ankylosis,  which,  if  it  occurs,  will  have  to  be 

^^  broken  up  umliT  ether  or  nitrous  oxide. 

^p     Fracture  of  the  aoromion  is  oden  met  with  as  the  result 

^^of  direct  violence.     Its  existence  is  indicated  by  pain,  by  in- 
ability to  abduct  the  arm,  by  flattcninj;  of  the  shoulder,  by 
sudden  lowering  of  the  point  of  the  shoulder,  by  mobility. 
and  by  crepitus.     To  treat  a  case  of  this  kind,  put  a  large 
in  the  axilla  with  the  base  down,  bind  tlic  arm  over 
33 
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the  pad  with  the  iiecond  roller  of  Dcsault,  lifting  the  elbow 
with  turns  of  the  roller  curried  over  it  and  the  upf>ositu 
shoulder,  thus  splinting  the  bone  in  place  by  the  head  of 
the  humerus  pushin}:;  ^({ainst  the  coraco-acromial  ligaments. 
Thf  <lrcssing  is  to  be  worn  for  four  weeks. 

Frtuittire  of  the  coraooidL  which  rarely  happens  alone, 
may  arise  from  direct  force  or  from  muscular  action.  But 
little  di»]>Iaccmcnt  is  found.  Crepitus  and  mobility  arc  usu> 
ally  detected.  Inabi!it>-  to  shrug  the  shoulder  inward  was 
pointed  out  a.s  a  sym|>tom  by  Wellington  Byers.  These  cases 
are  well  tre;ilcd  by  the  \^elpcau  bandage,  which  is  to  be  worn 
for  four  week.'*. 

Prnoturea  of  the  humerus  arc  divided  into  (i)  fractures 
of  tile  up(>er  exlremily;  (2)  fractures  of  the  shaft;  and  (3J 
fractures  of  the  lower  extrcniily.  In  examining  iiny  fracture 
of  the  humerus,  feel  at  once  for  the  pulse,  so  as  to  ascertain 
if  the  artery  has  been  torn ;  in  any  fracture  near  the  head  of 
the  humerus,  be  certain  that  there  is  no  dislocation. 

I.  Fractures  of  the  upper  extrenuty  include  (a)  frac- 
tures of  the  aii-itomical  neck;  \p)  fractures  of  the  surgical 
neck;  (<")  fractures  of  the  head,  oblique  and  longitudinal; 
and  {(/)  sqwration  of  the  upper  epiphysis. 

Fraoturea  of  the  Anatomical  Nook  of  the  Humerus. — 
The  anatomic;il  neck  is  the  cunslrictetl  circuuifurencc  of  the 
articular  surface,  and  fractures  of  it,  though  rare,  do  occur, 
especially  in  the  aged.  The  line  of  fracture  in  »ome  cast? 
follows  the  insertion  of  the  capsule,  in  others  it  is  entirely 
within  the  capsule,  but  in  most  it  is  without  the  capsule 
above  and  within  the  capstilc  below;  hence  the  term  "intia- 
capsular"  is  rarely  correct  a?  a  designation.  Tlie  cause  is 
direct  violence. 

Symptoms. — The  symptoms  in  fracture  of  the  anatomical 
neck  arc  pain,  swelling,  ccchymosis,  slight  irregularity  of 
the  shoulder  (^vhicll  is  soon  hidden  by  tumefaction),  and 
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I  inability  to  abduct  the  arm  voluntarily.  Deformity,  as  a 
rule,  is  slight  or  is  absent,  because  the  capsule  is  rarely 
entirely  torn  from  tlic  lower  fragment  If  deformity  exists, 
it  is  due  to  the  nmsclcs  inserted  on  the  bicipital  groove  and  to 
the  coraco-brachialis,  which  pull  the  lower  fragment  inward 
and  forward.  Treves  says  that  a  tear  of  the  rcflecU-d  fibres 
of  tlie  capsule  means  subsctiutmt  necrosis,  because  this  joint 
has  no  ligamcntuni  teres.  In  some  cises  impaction  occurs, 
the  u]>per  fragment  impacting  in  the  lower.  In  this  con- 
I  dition  there  is  very  slight  shortening  and  shoulder  flattening, 
^no  crepitus  unles.><  the  tuberosity  is  broken  off,  and,  as  Erich- 
sen  say.s,  the  head  of  the  bone,  white  it  can  be  felt  through 
the  axilla,  is  not  in  the  axis  of  the  limb.  The  /nogMoiis  of 
thi>  fracture  is  good  for  bony  union  (Hamilton,  Pick,  and 
R.  \V.  Smilh).     A  stiff  joint  is  apt  to  result. 

Trealmtnt. — In  the  treatment  of  fracture  of  the  anatomical 
neck,  flex  the  arm  to  a  right  angle  with  the  body,  and  carry 
up  from  the  base  of  the  fingers  to  above  the  elbow  the  turns 
of  a  spiral  reverse  bandage.  Interpose  lint  between  tlic  arm 
and  the  side,  and  place  a  folded  towel  or  a  small  pad  in  the 
axilla,  tying  the  tapes  over  the  opposite  shoulder.  Mould 
a  shoulder-cap  (PI.  7,  Fig.  8)  upon  the  outer  a.'ijjcct  of  the 
arm  and  upon  the  shoulder.  This  cap,  which  is  made  of 
pasteboard  or  of  felt,  should  reach  below  the  insertion  of  the 
deltoid,  cover  one-half  the  circumference  of  the  arm.  and  is 
to  be  [ladded  with  cotton.  The  arm  with  the  shoulder-cap 
is  fixed  to  the  side  by  the  second  roller  of  Desault,  and  the 
hand  is  hung  in  a  sling.  The  edges  of  the  bandage  had  best 
be  stitched.  This  apparatus  is  changed  daily  for  the  fir*t 
few  days,  the  body  and  ann  being  rubbed  at  each  change 
with  alcohol,  soap  liniinonl.  or  ethereal  soap.  After  this 
|>eriod  a  change  every  third  or  fourth  day  is  often  enough. 
Passive  motion  is  stirtcd  at  the  end  of  four  weeks,  and  the 
dressings  arc  removed  at  the  end  of  six  weeks.    In  impacted 
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fmclurc  do  not  pull  apart  the  impinctuni,  but  apply  n  c;ip  to 
the  shouliJcr  and  fix  the  nrm  lo  the  ^kle  (or  Ave  x^-cckx 
No  pad  is  used.    The  fracture  unites  in  defomiity. 

FrootuTM  of  the  SurgloiU  Neck  of  the  Humerus. — The 
surgical  neck  is  the  conalrictcd  portion  of  bone  between  the 
tuberosities  and  the  upper  line  of  the  insertion  of  the  muscles 
on  the  bicipital  groove.  Fractures  in  this  region  arc  usually 
transverse,  but  they  may  be  oblique.  Tlie  cauus  are — direct 
force  almost  alw.iys;  indirect  force  occasionally;  and  mus- 
cular action  in  rare  instances. 

Symptoms. — 'Ilie  symptoms  in  fracture  of  the  surgical 
neck  are— pain  running  into  the  fingers  from  pressure  upon 
the  brachial  plexus;  crepitus  and  mobility  oa  cxlcnsioa; 
anil  flaltentnti,  which  difleri  from  the  flattening  of  disloca- 
tion m  tliiit  it  occurs  farther  below  the  acromion  and  that 
this  process  is  not  so  prominent.  Shortening  to  the  ex- 
tent of  an  inch  is  noted.  The  head  of  the  bone  can  be 
felt  in  the  ("lenoid  cavity,  but  it  docs  not  move  on  rotating 
the  arm.  The  upper  end  of  the  lower  fragment  is  felt 
beneath  the  acromion,  and  moves  on  rotating  tl>c  arm. 
The  displacement  is  pronounced.  The  lower  fragment  is 
pulled  upward  by  the  deltoid,  biceps,  coraco-brachialis,  and 
triceps;  inward  by  the  muscles  of  the  bicipital  groove  ;  and 
forward  bv  the  great  pectoral ;  thus,  the  upper  end  of  the 
lower  fragment  project.-*  into  the  axilla,  and  the  elbow  lies 
from  the  side  and  backward,  Penn  holds  that  the  violence 
sends  the  lower  fragment  forward.  The  ii[>]H:r  fragment  is 
abducted  and  rotated  outward,  which  is  due,  it  is  generally 
taught,  to  the  action  of  the  supraspinatus,  infraspinatus,  and 
teres  minor  muscles.  In  some  cases  displacement  is  forward, 
and  in  other  cases  it  is  not  obvious.  The  lower  fragment  may 
impact  into  the  upper,  in  which  case  the  5yin|>tomK  are 
obscure  and  the  diagnosis  is  made  by  exclusion.  If  the 
impaction  is  solid  and  complete,  there  are  the  Iiivtory  of 
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direct  force,  the  impaired  movcmerls.  the  slight  deformity, 
aitd  the  iibsecic'C  of  crepitus,  In  sll  fractures  of  the  upper 
end  of  the  humerus  the  distinction  can  be  made  from  dis- 
location by  feeling  tlic  head  of  the  bone  under  the  acromion 
and  by  noting  that  it  does  not  move  on  rotating  the  arm. 
The  f*rogHosU  of  these  fractures  is  good. 

Treatment. — In  treating  a  case  of  fracture  of  the  surgical 
neck,  take  an  internal  .ingular  splint  (PI.  y.  Pig.  6)  and  pad  it 
welt,  putting  on  e-stra  padding  iit  tlie  points  that  ;ire  to  re*t 
against  the  palm,  the  inner  condyle,  and  the  axillary  folds. 
Lay  the  ami  and  proniited  forcann  uj)on  the  splint.  Apply  a 
padded  shoulder -cap.  Fix  the  splint  and  cap  in  place  with  a 
spiral  reverse  bandage  teniiinnting  as  a  spicaof  the  shoulder, 
and  hang  the  hand  or  foreann  in  a  sling  (PI,  8,  Fig.  4).  The 
dressing  is  to  be  worn  for  five  weeks,  and  the  rules  to  be 
followed  in  changing  it  arc  the  same  as  in  fractures  of  the 
anatomical  neck.  Motions  arc  to  be  made  after  four  weeks 
to  keep  the  shoulder  from  stifTcning.  Another  plan  of 
treatment  is  the  same  as,  for  fracture  of  the  anatomical 
neck,  supporting  the  hand  only  in  a  sling,  so  as  to  get  the 
extending  weight  of  the  elbow,  increasing  this  weight  in 
some  cases  by  hanging  to  the  elbow  a  bag  of  shot.  In 
i»re  cases — those  with  strong  anterior  projection  of  the 
U|>per  end  of  the  lower  fragment — apply  an  anterior  angular 
splint  (Itrinton). 

Loniritudinal  and  Oblique  FVacture  of  the  Head  of  the 
Biunenis. — Hy  this  tenn  may  be  dcsign.itcd  separation  of 
the  great  liiln,To«ily,  or  sepanition  of  a  portion  of  the  articular 
surlace.  together  with  the  great  tuberosity,  from  the  shaft  .ind 
leaser  tuberosity  (Pickering  Pick,  Guthrie,  and  Ogsion).  The 
cauSf  is  direct  violence  to  the  front  of  the  shoulder. 

SymftoiHs. — The  .synijitoms  in  longitudinal  and  oblique 
fiacture  of  the  head  are  broadening  and  flattening  of  the 
shoulder  ivith  projection  of  the  acromion.     The  upj)er  frag- 
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mcnl  passes  up  and  out.  and  the  lower  fragiiK-nt  passes  up 
and  in  to  rest  on  the  margin  of  the  glenoid  cavity  bclo\t' 
the  coracoid.  The  elbow  is  drawn  from  the  side,  there  is 
some  shortening,  and  the  pati  cat  cannot  abduct  his  arm.  If 
tlic  elbow  be  grasped  and  held  to  the  side  and  the  arm  be 
rotated  while  tlic  other  hand  grasps  the  upper  fragment, 
crepitus  i.-*  very  positive,  Kxaniination  develops  wide  sqw- 
ration  of  the  fragments.  The  dcformit)-  cannot  be  entirely 
corrected,  because  the  biceps  tendun  gets  between  tht- 
fragments  (C^ton),  but  a  useful  limb  can  usually  be 
obtained. 

Trtalmetti. — The  plan  which  gives  the  best  result  in  treat- 
ing longitudinal  and  oblique  fracture  of  the  head  is  to  place 
the  patient  on  his  back  upon  a  hard  bed  with  a  small  Rnu 
pillow  under  his  head,  and  to  abduct  the  .-irm  above  Uic 
hc.iil,  rotate  it  outward  so  that  the  b.ick  of  the  hand  rests 
on  the  bed,  and  hold  it  in  place  by  sand-bags.  'I'his  position 
should  be  maintained  for  three  weeks,  .it  the  end  of  which 
period  (he  fracture  can  be  dressed  for  three  weeks  more  as  a 
fracture  of  the  anatomical  neck.  If  the  patient  refuses  to  go 
to  bed,  treat  the  injury  as  a  fmcturc  of  the  an.itoniical  neck, 
[Mdding  well  over  the  tuberosities.  The  dressings  should  be 
worn  for  six  weeks,  piutsive  motion  being  m.ide  after  lour 
weeks.  In  all  the  above  injuries — in  fact,  in  all  fractures  of 
the  humerus — feel  at  once  for  the  pulse,  to  see  if  the  artery 
has  been  torn. 

SeiMvrn.tion  of  th«  Upper  Epiphysiit.— The  epiphysis  is 
united  during  the  twentieth  year,  its  separation  being  a  rare 
accident  and  being  produced  by  direct  force. 

Symptoms. — The  chief  symptom  in  separation  of  the  upper 
epiph>'sis  is  projection  of  tlic  upper  end  of  the  lower  frag- 
ment inwatxl,  forward,  and  upward  bcncith  the  cor.icoid.  and 
consequently  a  projection  of  the  elbow  backward  and  from 
the  side.     If  only  tlie  tower  fragment  passes  forward,  the 
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elbow  simply  (wsscs  back.  The  upper  end  of  tlic  lower  frag- 
ment is  smooth  and  convex.  Rotation  of  the  shaft  develops 
soft  crepitus. 

The  prognosis  is  good  for  bony  union,  though  the  future 
growth  of  the  limb  may  be  impaired. 

TrratmeNl. — ^Thc  treatment  for  sqiaration  of  the  upper 
cpipiiy^i^  iti  .1  pnd  in  the  axilla,  a  shoulder-cap,  binding 
the  arm  to  the  side,  and  hanging  the  hand  Jii  a  sling. 

2.  Praoture  of  the  Shaft  of  the  Humerus. — I-'raclurc 
of  lite  fhix^  of  tlie  humeru.4  iii  a  very  common  accident. 
The  eaust  is  u-tualty  direct  violence,  such  as  a  blow.  The 
fracture  may  aviw  from  indirect  violence,  such  as  n  ^11  upon 
the  elbow.  Mu.Hcular  action  is  not  rarely  also  a  cause,  as 
in  throwing  a  ball,  in  catchiny  a  tree-limb  while  falling,  or 
in  turning  another's  wrixt  a.s  a  test  of  strength  (Treves). 

.Ifyw/ViiM/i,— The  symptoins  of  a  fracturrd  shaft  arc  pain, 
swelling,  ccchymosis.  inability  to  move  the  ann.  mobility,  and 
distinct  crepitus.  Shorteninjj  to  the  extent  of  three-fourths  of 
an  inch  occurs.  The  diiplaccmcnt  varies  with  the  situation  of 
the  fracture  and  the  direction  of  the  force.  !f  the  fracture 
is  above  the  insertion  of  the  deltoid,  the  lower  fragment  is 
pulled  up  by  the  triceps,  biceps,  and  deltoid,  and  pulled  out  by 
the  deltoid,  and  the  upper  frajimcnt  is  pulled  inward  by  the 
arm-pit  muscles.  In  fracture  below  the  deltoid  this  muscle 
is  apt  to  pull  the  lower  end  of  the  upper  fragment  outward, 
while  the  lower  fragment  passes  inward  and  upward  because 
of  the  action  of  the  biceps  and  triceps. 

The  fregttosis  is  good,  but  the  fact  should  always  be 
remembered  th.it  ununited  fractures  are  commoner  in  the 
humerus  than  in  any  other  bone.  Treves  believes  this  to 
be  due  to  cntiinglcment  of  muscle  between  the  fragments, 
lack  of  fixation  of  the  stioulder-joini,  and  imperfect  elbow- 
support.  Hamilton  believes  that  it  is  due  to  the  facts  ih;it 
the  elbow  soon  becomes  fixed  at  a  right  angle,  and  that  any 
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movement  of  ibe  faream  tnovea  the  atal  of  (iacture.  and 
sot  the  elbow. 

TrtatfUHt. — ^The  Iraimcnl  far  fracture  of  the  hummis 
is  an  tntcnul  angular  splint  vitfaoat  the  sbouMcr-cap.  If 
defannity  is  not  corrected,  associate  with  this  ^tnt  three 
tbort  humeral  splints  instead  of  the  sboukkr-cap  used  in 
fractures  near  the  shoalder-iocBt  Splints  arc  to  be  worn 
(or  six  weeks.  Passive  niovniMBts  are  not  to  be  made  until 
the  fracture  is  wdl  united  (after  six  weeks),  far,  if  made  loo 
Boon,  they  predispose  to  non-union,  and,  as  no  joint  is  in* 
volvcd,  ankylosis  will  not  occur  (i'L  8,  Fig.  jV 

3,  Practaree  of  th«  Lower  Bztr«mtt7  of  the  Humerus. 
— ^Thcst  fractures  are  spoken  of  as  fractures  in.  or  in  the 
neighborhood  of.  the  elbow-joint,  and  the)'  include  {a)  frac- 
ture of  the  external  condyle ;  (*)  fracture  of  the  interna! 
condyle;  (c)  fracture  of  the  internal  cpicondyle;  (</)  frac- 
ture at  the  base  of  the  condyle*;  (*•)  T-fracture;  and  (/) 
epiphyseal  separation.  In  nil  injuries  of  the  clbow'joJnt, 
give  ether  in  making  the  diagnosis  (Brinton). 

Fracture  of  the  Sxtemal  Condyle  of  the  Hnmenis. — 
A  fracture  of  the  external  condyle  run^  into  the  joint  and 
the  capitellum  is  usually  broken  off  Tliis  injury  occun 
oftcncM  in  children  by  f;il1ing  on  tltc  hand,  but  it  m.iy  occur 
from  direct  force,  and  may  hitppen  to  adults. 

Symptoms. — The  symptoms  of  fracture  of  the  external 
condyle  are  pain,  great  swelling.  impA!re<)  function,  .ind 
crepitus  (found  on  pressing  or  moving  the  condyle).  Mobil- 
ity may  aLio  be  discovered. 

Prnotiire  of  the  Inner  Eptoondyle  of  the  Humerus. — 
The  inner  cpicondyle  is  an  epiphysis  which  uniic^  tluring 
the  wvcnfcenth  year.  It  not  infrequently  breaks  fmm  mus- 
culnr  action  or  from  direct  violence,  the  fracture  not  in- 
volving tile  joint.  l>Uplacement  is  slight.  The  outer  epi- 
condytt  does  not  break. 
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Frooturo  of  the  Internal  Condyle  of  the  Humenis. — 
The  line  of  fracture  of  the  inUrniil  condyle  runs  into  the 
joint,  to  the  troclilear  surface  of  the  hunierus.  The  canst 
is  always  direct  violence. 

Symptoms. — In  fracture  of  the  internal  condyle  the  frag- 
ment, accompanied  by  the  ulna,  goes  upward  and  backward, 
and  when  the  forearm  is  extended  the  ulna  projects  posteri- 
orly, the  lower  end  of  the  humerus  being  felt  in  front. 
Crepitus  and  preternatural  mobilitj-  can  be  found  if  swelling 
is  not  too  great.  The  space  bft«-ccn  the  condyles  is  broader 
than  normal  and  the  forearm  takes  a  bend  toward  the  ulnar 
.Mdc,  the  carrying  function  of  the  forearm  being  lost  (Hrin- 
ton);  that  is,  if  a  bucket  be  held  in  the  hand,  it  would  strike 
the  leg. 

Praotura  at  the  Base  of  the  Condyles  of  the  Humerus. 
— ^This  fracture  is  just  above  the  olecranon  and  is  on  a 
higher  level  behind  than  in  front.  The  cause  is  direct  force 
upon  the  olecranon. 

The  symptcms  are  loss  of  function  and  pain  from  injuiy 
of  the  median  or  ulnar  nerves.  Crepitus  and  mobility  are 
readily  found.  The  lower  fragment  goes  backward  and 
upward  by  the  action  of  the  triceps,  biceps,  and  bnichinlLs 
»nticus.  The  lower  end  of  the  upper  fn^ment  projects  in 
from  of  the  joint. 

T-fracture  of  the  Humerus. — This  fracture  is  a  trans- 
verse fracture  above  the  condyles  plus  a  vertical  fracture 
between  them.  The  cause  is  violent  direct  force  applied 
[wsteriorly. 

Symptoms. — The  symptoms  are  increase  in  breadth  of  the 
joint,  prctcrn.itur.al  mobiiily.  crepitus,  pain,  and  swelling. 

Practuree  In  or  Near  the  Elbow-Joint. — /'foj^m'sis  and 
Treatment. — Tlic  ]>rognosis  for  complete  restoration  of  func- 
tion is  bad.  and  in  most  of  these  fractures  some  deformity 
and  considerable  stiffness  arc  inevitable.     Callus  poured  into 
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a  joint  acts  like  a  stone  pushed  into  the  crack  of  a  door: 
it  limit!)  or  prevent!)  motion.  Give  ether  for  diajjnosis  and 
the  first  dressing.  If  swelling  is  so  great  that  the  surgeon 
dare  not  apply  a  splint,  lot  liim  rest  the  arm,  semiflexed, 
upon  a  pillow  and  apply  lead-water  and  lauilanum  Tor  a 
day  or  two.  The  poiiition  for  splinting  is  to  be  full  supinu- 
tinn.  which  is  obtained  by  so  placing;  the  liand  of  the  patient 
that  he  could  easily  spit  into  the  palm  (Brinton).  Apjily  a 
well-padded  anterior  angular  s|)Iint  (a  right-angled  splint ;  fl. 
7,  Fig.  5  ;  PI.  S,  Fig.  3).  If  po.storJor  projection  exists,  mould 
a  pasteboard  cup  over  the  elbow  or  apply  a  trough.  In 
applying  the  anterior  angular  splint,  first  fasten  the  upper 
end  to  the  arm.  then  make  extension  of  the  elbow,  and 
fasten  the  lower  end  of  the  splint  lo  the  extended  forearm. 
This  splint  is  to  be  worn  for  four  or  five  weeks,  removing  it 
carefully  every  third  day.  Itegin  passive  motion  at  the 
end  of  the  second  week.  After  the  dressings  arc  removed 
employ  [Missive  motion,  massage,  hot  and  cold  douches,  in- 
unctions of  ichlhyol  or  mercurial  ointment,  iodine  locally. 
corro.'<ive  sublimate  and  toditle  of  pota'txium  internally,  and 
direct  the  patient  to  systematically  use  the  arm.  Many 
surgeons  at  the  end  of  the  second  week  apply  a  Slromeyer 
splint  which  permits  the  p.itic!nt  and  the  surgeon  to  make 
some  motion  by  means  of  the  screw  {Fig-  67)-  In  children 
or  in  very  stout  gieople  an  anterior  angular  splint  will  not 
stay  in  place,  in  which  case  the  arm  should  be  put  at  a  right 
angle  and  plaster  of  Paris  be  used.  If,  on  removing  an 
angular  splint  from  any  case  after  four  weeks,  non-union 
exists,  put  up  the  arm  in  an  immovable  splint  for  three  or 
four  weeks  more. 

Bpiphyeeal  Beparntion  of  the  htunems  is  a  not  unusual 
accident.  The  inferior  extremity  of  the  humerus  may  be 
separated,  or  the  condyles  may  be  separated  from  each  other 
and  from  the  shaft  of  the  bone. 
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Symptoms. — The  symptoms  are — prominence  in  front  of 
the  joint,  caused  by  the  lower  end  of  tJic  shaft  of  tlie 
humerus ;  projection  backward  of  the  olecranon ;  hand  mid- 
way between  pron^ition  and  supination.  Epiphyseal  separa- 
tion may  retard  growth  and  produce  deformity. 

FractureB  of  the  ulna  comprise  the  followinf;  varieties : 
( I )  fracture  of  the  coronoid  process ;  (2)  fracture  of  the  olec- 
ranon process  ;  [3)  fracture  of  the  shaft;  and  {4)  fracture  of 
the  st>'loid  process. 

Fracture  of  the  coronoid  proceee  of  the  uJna  occurs  only 
as  3.  complication  of  a  backward  dislocation  or  in  associa- 
tion with  otlier  fractures. 

Sytnptoms. — When  fracture  of  the  cnronnid  process  is 
as-soclated  with  a  dislocation  there  is  produced  crcpituit  on 
reduction,  and  it  i.t  fuund  th.ii  the  deformity  of  the  disloca- 
tion promptly  returns  on  cessation  of  extension.  The  upper 
fragment  may  be  pulled  up  by  the  brachialis  anticus,  and 
there  exists  an  inability  to  flex  the  forearm  completely.  The 
position  is  one  of  extension  witli  posterior  projection  of  the 
olecranon.     The  broken  pit-ce  is  felt  in  front  of  the  joint. 

Treatttunl. — The  treatment  is  by  an  anterior  *ptint  whose 
angle  is  less  than  a  riijht  angle;  the  splint  is  to  be  worn 
for  four  weeks.  ,ind  passive  motion  is  to  be  begun  in  the 
third  week.     A  stiff  joint  is  probable, 

Fracture  of  the  olecranon  procoss  of  the  ulna  is  not  an 
uncommon  injury  in  adults.  1 1  ulkc  stales  that  it  never  occurs 
before  tlie  ape  of  fifteen,  but  the  writer  has  seen  in  the  Jefler- 
son  Hospital  a  girl  .'^cd  fourteen  with  a  fractured  olecranon. 
The  tause  is  direct  violence  or  muscular  action.  Only  a 
small  fragment  niaj'  be  torn  away  or  the  giyratcr  jwrt  of  llic 
olecranon  Ria>'  be  broken  off,  and  tlic  break  may  be  com* 
minuted  or  even  be  compound. 

Symptoms. — The  sym|»lonis  of  fracture  of  the  olecranon 
are — swelling;  partial  flexion  of  forearm;  separation  of  fra^- 
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Bcata.  the  opper  piece  bdag  paDed  «p  from  tuIT  xn  inch 
Ki  two  tschet  by  ibe  tzioep*;  the  iface  between  the  fnkg> 
oicnts  is  iacnased  by  fbrcann  Bexiaa  md  k»<eiied  b)*  fore- 
arm cxtcnsioa ;  there  is  tsabiliqr  to  vX^aaA  the  ann.  Bulging 
of  tbc  irkcps  abotrc  the  fragineats  isd  ocpitit;  on  apptoxi* 
natifq;  the  fr^mcnts  an  obeenred  The  f>vgm»sis  a  &tr, 
fibrous  union  being  the  nAc  Socnc  ioinl-stiSiess  usually 
iKCurs,  and  much  ankylosis  may  be  anavoiddife. 

Trtatment. — The  treatment  calls  for  a  wcU-paddcd  anterior 
splint,  almost  but  not  quite  stnigfaL  A  pcriectly  straight 
fplint  is  uncomfortable,  and.  b)-  opcaii^  a  retiring  angle 
between  the  (higmcnis  and  imo  the  joint,  £ivofs  non-union 
and  ankylosis.  The  itplini  >houId  reach  from  a  lc\-el  with 
the  axillary  margin  to  below  the  fingers.  If  the  upper  frag- 
ment does  not  come  in  contact  with  the  lower,  pull  it  down 
by  .-uJhcMvc  plaster  sod  bstCB  tbe  strips  to  the  splint  The 
aulhur  in  one  ca-se  employed  a  glove  to  which  strings  from 
the  adhcfitve  plaster  were  attached.  The  danger  of  anky- 
lo«i«  in  thin  fracture  is  very  great,  and,  in  case  it  occurs 
in  ihc  positirm  of  extension,  nKran$  an  almon  useless  arm. 
Pickering  Pick  at  the  end  of  three  weeks  anaesthetizes  the 
patient,  presses  his  thumb  firmly  down  upon  the  top  of  the 
ofccran<in,  puts  the  forearm  at  a  rij-ht  anjilc.  an<l  applic-s  xn 
anlcriof  angular  splint  and  direct-f  it  to  be  wx>m  (or  two 
Weeks,  passive  motion  being  made  every  other  day.  When 
ibe  itplint  is  removed,  try  to  obtain  motion  as  previously 
directed.     Non-union  rccitiift's  wiring  of  the  fragments. 

Fnotur«  of  tho  Hhaft  of  the  ulna  is  most  apt  to  be  near 
the  miildlc,  i«  always  due  to  tlircct  violt-nce,  and  is  not  un- 
usually compound.     The  radius  nuy  also  be  broken. 

.S7»M/»/(WJ.— By  running  the  finger  along  the  inner  sur- 
face of  ihc  bone  there  are  detected  inequality  and  depression ; 
crepitus  and  mobility  are  dcvcloiK-d ;  there  arc  pain  and  the 
evidences  of  direct  violence.     The  long  axis  of  the  hand  is 
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not  in  a  line  with  the  long  axis  of  the  forcann,  but  is  internal 
to  it.  If  deformity  exists,  it  is  due  to  the  lower  fragment 
passing  into  the  interosseous  space  because  of  the  action  of 
the  pronator  quadratus  muscle;  the  upper  fragment,  acted 
on  by  the  brachiali^  anticus,  passes  a  little  forward.  The 
forearm  at  and  l>ctow  the  seat  of  fracture  is  narrower  and 
thicker  than  normal. 

TnatHtt-Hl. — In  treating  fracture  of  the  shaft,  place  the 
forcarn)  midway  between  proniition  and  supination,  so  ai  to 
bring  the  fragments  together  and  to  obtain  the  widest  pos- 
.sible  interroKst'ous  space ;  this  limits  the  danger  of  ankylosis 
in  this  $pace.  The  po:sition  midway  between  pronation  and 
supination  \<.  marked  by  flexing  the  forearm  to  a  right  angle 
with  the  arm  and  pointing  the  thumb  to  the  nose.  Take 
two  well-padded  straight  splints,  one  long  enough  to  reach 
from  the  inner  condyle  to  below  the  fingers,  the  other  from 
the  outer  condyle  to  bctow  the  wrist;  place  a  long  pad 
over  the  interosseous  space  on  the  flexor  side  of  the  limb, 
and  another  on  the  extensor  side ;  apply  tlic  splints  and  h.^ng 
the  ann  in  a  triangular  sling  (PI.  8.  !-"ig,  2).  l'.^ssive  motion 
is  to  be  made  in  the  third  week,  and  the  splints  are  to  be 
worn  for  four  weeks. 

Fracture  of  the  styloid  process  of  the  ulna  is  due  to 
direct  force.     The  di.-^placement  is  obvi()US. 

TrtaiM^nt. — In  treating  fnidure  of  the  styloid  process, 
push  Uic  fragment  back  into  place  and  use  a  Bond  splint 
with  a  compress  for  four  weeks. 

Praotiirea  of  the  radius  include  tlie  following  varieties: 
{a)  fractures  of  its  liead;  {H)  fractures  of  its  neck;  (<*)  frac- 
tures of  it!!  shaft;  and  (</)  fractures  of  its  lower  extremity. 

Fracture  of  tlie  head  of  the  radius  very  rarely  occurs 
alone,  but  it  may  complicate  backward  dislocation  of  the 
radius  and  the  ulna. 

Sympiami. — The  symptoms  of  fracture  of  the  head  of  the 
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radius  arc  crepitus  on  making  pronation  and  siipinntion,  anr 
loss  of  voluntar>'  pronation  ;Htd  supiiialion. 

Treatment. — 'ITie  treatment  of  fracture  of  the  head  of  the 
raditiM  is  the  same  as  for  a  fracture  in  or  near  the  elbow- 
joint — namely,  an  anterior  angular  splint  for  four  or  five 
weeks,  with  piisstve  motion  in  the  third  week(Fi.  8.  Tig,  3). 

Fracture  of  the  neck  of  the  radius  mrely  occurs  alone. 

S}mflt'ms.  —  }n  ihJs  fracture  the  forearm  is  pronated  and 
the  patient  is  found  to  have  lost  the  power  of  voltmtary  pro- 
nation and  supination.  Under  forced  pronation  and  supina- 
tion it  will  be  noted  that  the  head  of  the  radius  does  not 
move  and  crepitus  is  felt.  Tlie  lower  fragtnent,  bem^ 
pulled  up  and  forward  by  the  biceps,  can  be  felt  in  front 
of  the  elbow-joint. 

Trtatnu-Ht. — The  treatment  for  fracture  of  the  neck  of  the 
radius  is  the  same  as  for  fracture  of  the  elbow-joint — namciy, 
an  anterior  angular  splml  for  four  or  five  weeks  (Pi.  8,  Fij;  3). 

BYacture  of  the  shaft  of  the  radius  is  far  commoiicr 
than  fracture  of  the  shaft  of  the  ulna.  It  may  occur  above 
or  below  the  inserlion  of  the  pmnator  radii  teres  muscle.  It 
may  arise  from  either  direct  or  indirect  force. 

Fracture  of  the  Radius  above  the  Inaertdon  of  the 
Pronator  RadU  Teres  Muscle. — Svmpiomi. — The  u|>]H:r 
fraKiiicnl  is  drawn  forward  by  the  biceps  and  is  fully  supi- 
natcd  by  the  supinator  brcvis.  The  tower  fragment  is  fully 
pronated  by  the  pronator  quadratus  and  pronator  radii  teres, 
and  its  upper  end  is  pulled  into  the  interosseous  space. 
There  are  crepitus,  mobility,  pjiin.  narrowing  and  iliickcning 
of  the  forearm  below  the  seat  of  fracture,  and  loss  of  the 
power  of  pronation  antl  supination.  The  head  of  the  bone 
is  motionless  during  tliese  movemenLs,  and  the  lund  is  prone. 

Treatment. — In  treating  this  fncturc,  do  not  put  the 
foreann  midway  between  pronalinn  .nnd  supination,  as  this 
position  will  not  bring  the  fragments  into  contact,  the  upper 
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fragment  remaining  flexed  and  siipinatcd.  To  bring  the 
lower  fragment  in  contact  with  the  upper,  flex  and  fully 
»u|)inatc  the  forearm.  Put  the  ami  upon  an  anterior  angular 
ftpltnt  for  four  weeks  (PI,  8,  Fig.  3),  and  muke  piisnive  motion 
in  the  third  week. 

Fracture  of  the  Radius  below  the  Insertion  «f  the 
Pronator  Radii  Teres  Mueole. — In  thi»  variety  of  fracture 
the  upper  fragment  is  acted  on  by  the  biceps,  the  supinator 
brevis,  and  the  pronator  radii  teres,  und  it  remains  about 
midway  between  pronation  and  supimition,  passinf^  forward 
and  idso  inlo  the  inrfrosseous  space.  The  lower  frat^cnt 
is  acted  on  by  the  supinator  longus  and  the  pronator  quad- 
ratus.  the  latter  bcinjj  the  more  powerful  of  the  two,  and  the 
lower  fragment  is  moderately  pronated.  its  upper  extremity 
being  thrown  into  the  interosseous  space.  Other  symptoms 
arc  identical  with  those  of  fracture  above  the  insertion  of  the  I 
pronator  radii  teres. 

Trcaimtnt. — In  treating;  fracture  below  the  pronator  radii 
teres,  the  forearm  is  flexed   and  is  pKiccd  niidw,'iy  between 
pronation  ^nd  supination :  interosseous  pads  and  two  straight  A 
spttntt  are  applied  ns  for  fracture  of  the  ulna  (Fl.  8,  Fig.  2).   ' 
The  i^plints  are  worn  for  four  weeks,  and  passive  motion  is 
made  in  the  tliird  week. 

Fracture  of  the  shafts  of  both  booes  of  tlie  forearm  Is 
not  frequently  seen.     It  is  caused  by  direct  or  indirect  force. 

Sjrmfitoms. — In  fractures  of  both  bones  of  the  fVirciirm  the 
hand  is  pronated  and  the  two  lower  fragments  come  together 
and  arc  drawn  upward  and  backward  or  upward  and  forward 
b>*  the  combined  force  of  flexor  and  extensor  muscles,  short- 
ening being  manifest  and  a  projection  being  detected  on 
either  the  dorsal  or  the  flexor  surface  of  the  forearm.  The 
upper  fragment  of  the  ulna  is  somewhat  flexed  by  the 
brachialis  amicus ;  the  upper  fragment  of  the  radius  is  flexed 
by  the  biceps  and  is  pronated  and  drawn  toward  the  ulna  by 
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the  pron:itor  radii  teres.  The  forcvni  is  nArrowcr  than  it 
should  be  (the  ends  of  t)»e  fngments  having  iia^svd  into  the 
interosseous  .tpace)  and  is  thicker  than  normal  (the  contents 
of  the  interosseous  space  having  been  forced  out).  Crepitus, 
mobility,  pain,  and  in(.-([uality  exist,  the  power  of  rotation  is 
lost,  and  on  pa:t!itve  rotation  the  head  of  the  radius  does  not 
move.     TIic  forearm  is  prone  and  semiflexed. 

Tnalmrnl. — The  treatment  requires  two  straight  splints 
and  two  interosseous  pads,  the  forearm  Rexed  to  a  right 
angle  and  placed  midway  between  pronation  and  supination 
(PI.  8,  Fig.  2).  The  splints  arc  worn  for  four  week:),  and 
passive  motion  is  made  in  the  third  week. 

Fracture  of  the  Lower  Extremity  of  the  Radius. — -Har' 
Ion's  /failure  is  oblique  .ind  runs  into  the  joint.  O^/fs's 
fraeture  is  a  transverse  or  moderately  oblique  fracture  of  the 
tower  end  of  the  radius,  between  the  limits  of  one-quarter 
of  an  inch  and  one  and  a  half  inches  above  the  wrist-joint, 
the  lower  fragment  mounting  upon  the  dorsum  of  the  upper 
piece.  ColUs's  fracture,  a  very  common  injury,  is  met  with 
more  frequently  in  those  beyond  the  age  of  forty,  and  oflcner 
in  women  than  in  men.  It  is  due  to  transmitted  force  (a  fall 
upon  the  palm  of  the  pronatcd  hand),  the  force  being  received 
by  the  ball  of  the  thumb  and  passing  to  the  carpal  bones  and 
the  edge  of  the  radius;  a  fracture  begins  posteriorly  rather 
than  anteriorly,  the  force  driving  the  fragment  upon  tlie 
dorsal  surface  of  the  radiuK.  Some  hold  that  this  fracture 
is  due  to  sudden  traction  upon  the  ,antcrior  ligaments,  which 
drag  upon  the  bone  and  break  it  at  the  point  where  the 
cancellou.t  end  of  the  radiu.s  yy'ms  the  compact  shaft. 

Symptomi. — In  Colles's  fracture  the  hand  U  abducted 
(drawn  to  the  radial  side  of  the  forc^irm)  and  pron^Ucd, 
the  head  of  the  ulna  is  prominent,  the  styloid  process  of 
the  radius  is  raised,  and  the  lower  fragment,  which  mounts 
on  the  back  of  the  lower  end  of  the  upper  fragmcnl,  causes 


i 


mxEASES  ANli  WJl'HtES  OF  BONHS  AND  JOiXTS.     369 


a  donul  projection  termed  by  1-iston  the  "  silver-fork  de- 
formity." The  lijwer  end  of  the  uj>]ior  fragment  can  be  felt 
beneath  the  flexor  tendons  above  the  wrist.  The  position 
in  deformity  is  produced  by  the  force  and  is  maintained  by 
the  action  of  the  supinator  longus  and  the  flexor  and  exten- 
sor muscles,  but  ]>articul.irly  by  the  extensors  of  the  thumb. 
Pronation  and  supination  arc  lost.  Cn.-pitus,  which  is  best 
obtained  by  alternate  liypcrextension  and  flexion,  can  be 
secured  unless  swelling;  is  great  or  impaction  exists.  Crepi- 
tus on  side  movement.s  is  rarely  obtainable.  Impaction  may 
greatly  modify  the  deformity,  though  displacement  generally 
exists  to  some  extent,  and  the  fragments  do  not  ride  easily 
on  each  other.  I'hc  styloid  process  of  the  ulna  may  be 
broken,  or  the  inferior  radio>ulnar  articulation  may  be  segia- 
ratcd.  This  latter  complication  allows  the  lower  fragment 
to  roll  freely  upon  the  upper,  and  the  characteristic  silver- 
fork  deformity  does  not  apjxrar.  If  the  styloid  process  of  the 
ulna  is  broken.  prc:ssurc  over  it  causes  grrat  pain.  If  a  person 
in  falling  strikes  the  back  of  the  hand  and  a  fracture  of  the 
radius  occurs,  the  lower  fragment  is  driven  upon  the  front 
surface  of  the  upper  fragniL-nt  and  is  felt  under  the  flexor 
tendons  at  the  wrist. 

Trtatmenl. —  In  treating  Collcs's  fracture,  reduce  the  de- 
formity by  hypere.\ten>ion  to  unlock  the  fragments,  by  lon- 
gitudinal tniction.  and  by  forced  flexion.  The  extremity  can 
be  placed  upon  a  I^vis  splint,  the  position  maintaining  reduc- 
tioiiandthetensee.xtensortendonsgiving  dorsal  support.  The 
favorite  splint  in  Philadelphia  practice  is  Bond's.  It  places 
the  luind  in  a  natural  position  of  rest  (semiflexion  of  the  fingers, 
semi-extension  of  the  wrist,  and  deviation  of  tlic  hand  toward 
the  ulna).  Two  pads  aa-  used ;  a  dorsal  pad  which  overlies 
the  lower  fragment,  and  a  pad  for  the  flexor  surface  which 
overlies  the  upper  fragmcfil.  .-\  bandage  is  applied,  the 
thumb  and  fingers  being  left  free  (PI.  8,  t'ig.  i ;  PI,  7,  Fig,  7). 
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Passive  motion  is  begun  upon  the  fingers  in  three  or  four  days, 
and  upon  the  wrist  during  the  second  week.  The  apUiU  is 
removed  in  three  weeks,  and  a  ban(l:ige  is  worn  fur  a  week 
or  two  more  because  of  the  swelling.  In  applying  the  Bond 
sphnt,  do  not  pull  the  hand  too  much  up  on  the  block,  or 
the  fracture  will  unite  with  a  projection  upon  the  flexor 
surface  of  the  extremity  and  the  tendons  of  the-  wrist  will 
be  apt  to  be  caught  in  the  callus.  If  a  stifl"  joint  and 
limited  tendon-motion  eventuiite  from  the  fracture,  use 
massage,  frictions,  sorbefacient  ointmcuts,  tincture  of  iodine, 
electricity,  and  hot  and  cold  douches,  or  give  ether  and 
forcibly  break  up  adhesions.  Some  surgeons  dress  Colles's 
fracture  with  a  band  of  adhesive  plaster  around  the  wrist 
and  support  the  extremity  in  a  sling  (I'ilchcr). 

Fracture  of  both  the  Radius  and  Ulna  near  the  WriBt. 
— Colles's  fracture  may  be  complicated  by  a  fracture  of  the 
ulh.i  other  than  of  its  styloid  process. 

Symptoms. — In  fracture  of  the  radius  and  ulna  near  the 
wrist  the  lower  ends  of  the  upper  fragments  come  together, 
the  upper  fragment  of  the  radius  is  pronaled.  and  the  lower 
fragment  of  the  radius  is  drawn  up.  Pain,  crepitus,  mobility, 
shortening,  and  lo.ss  of  function  exist 

TteatmcHt. — A  fracture  of  the  radius  and  ulna  requires  the 
use  of  the  Rond  splint,  as  for  Colles's  fracture 

Sqwration  of  the  Lower  Badial  Epiphysis. — This  acci- 
dent occurs  in  children  from  falling  ujxtn  the  palm  of  the 
hand.     It  never  happens  after  the  tweniielh  year. 

Symptoms. — In  separation  of  the  lower  radial  epiphysis 
the  lower  fragment  mounts  upon  the  upper  and  produces  a 
dorsal  projection  like  Colles's  fracture,  but  the  hand  does  not 
deviate  to  the  mdial  side.  Tlie  deformit)'  resembles  that  of 
a  backward  carpal  dislocation,  but  is  differentiated  from  dis- 
location by  the  unaltered  relation  in  the  fracture  between  the 
styloid  processes  and  the  caqjal  bones. 
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TreaUiuHt. — The  treatment  in  separation  of  the  lower 
radial  epiphysis  consists  of  the  use  of  a  Bond  sphnt,  as  in 
Colles's  fracture. 

Practuree  of  the  carpus  are  not  frequent,  and  they  are  ^ 
u^u;iily  comjiound.     The  cause  is  violent  direct  force.  ■ 

Symptoms. — Fractures  of  the  carpus  arc  indicated  by  pain, 
swelling,  evidences  of  direct  force,  sometimes  crepitus,  loss 
power  in  the  hand,  and  a  very  little  displacement.  « 

//"Cfl/ff/*-///.— Many  compound   comminuted   fractures   of^ 
the   carpus    require    amputation.      In    an    ordinary   com- 
pound fracliirc.  asepliciK:.  drain,  dress  with  antiseptic  gauze  m 
and  a  plaster-of- Paris   bandajjc,  cutting   trap-doors   in   ihc^ 
plaster  over  the  ends  of  the  dniina(;e-tube.     In  a  simple 
fracture,    use   lead-water    and    laudanum    for   a   few   days. 
Dress  the  hand  upon  a  well-iiadded  itrvtight  palmar  splint 
(PI.  7.  Fig,  to)  reaching  from  beyond  the  fingers  to  the  mid- 
dle of  the  forc.irm,  and  place  the  hand  and  forearm  in  a  sling. 
The  splint  is  worn  for  four  weeks,  and  passive  motion  of  the 
wri.st  is  begun  in  the  second  week. 

Fracture  of  the  Metacarpal  Bones. — Metacarpal  frac- 
ture i.s  very  common.  One  or  more  bones  may  be  broken. 
The  first  metacaqial  bone  is  oftenest  broken ;  the  third  is 
rarely  broken  fHuIke).    The  taust  is  direct  or  indirect  force. 

Symptoms. — TIic  signs  of  a  metacarpal  fraclure  arc- 
dorsal  projection  of  the  upper  end  of  ilic  lower  fragment, 
the  head  of  the  bone  being  felt  in  the  pilm;  pain;  crepitus; 
and  often  evidences  of  direct  violence. 

'frealmenl. — To  treat  a  fracture  of  the  metacarpal  bones, 
reduce  by  extension;  place  a  large  ball  of  oakum,  cotton, 
or  lint  in  the  palm  to  maintain  the  natural  rotundity,  and 
apply  a  straight  palmarsplint  like  that  used  in  fractures  of  the 
carpus  (P).  7,  Fig,  lo).  It  may  be  necessary  to  apply  a  com- 
pres.s  over  the  dorsal  projection.  The  duration  of  trc.itmcnt 
is  three  weeks,  and  passive  motion  is  begun  after  two  weeks. 
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Loss  of  power  is  a  prominent  s>'mptofn:  the  limb  can 
rarely  be  raised  or  inverted.  Pain  is  trivial  except  upoo 
motion,  when  it  can  be  localized  in  the  joint.  Crepitus  often 
cannot  be  found,  cither  because  the  fragments  cannot  be 
approximated  or  because  they  arc  greatly  softened  by  iAXy 
change.  To  obtain  crepitus  the  front  of  the  joint  m\xA  be 
examined  while  tiie  limb  \%  extended  and  rotated  inward, 
But  why  try  to  obtain  crepitus?  The  diagnosis  is  readily 
made  without  it,  In  many  cases  it  cannot  be  found,  and  the 
endeavor  to  obtain  it  inflicts  pain  and  may  effect  damaj^c. 
These  fractures  offer  a  not  very  flatlcring  chance  of  repair, 
and  efforts  to  find  crepitus  may  injure  the  capsule  or  pull 
apart  an  impaction  (Allis). 

Altered  Arc  of  RolalioH  of  tht  Great  Trochanter  (Desault's 
sign). — The  pivot  on  which  the  great  trochanter  revolves  is 
no  longer  the  acetabulum,  and  the  great  trochanter  no  longer 
deacribct  the  segment  of  a  circle,  but  rotates  only  asthcai»cx 
of  the  femur,  which  rotates  around  it.s  own  vx\%. 

HdaxatioH  of  thf  fticia  litla  (Allis's  sign)  simply  means 
skorfrning.  The  fascia  lata  is.  attached  to  the  ilium  and  the 
tibia  (ilio-tibial  band),  and  when  shortening  brings  the  tibia 
nearer  lo  the  ilium  this  band  relaxes  and  permits  one  to 
push  more  deeply  inward  on  the  injured  side,  between  the 
great  trochanter  and  the  iliac  crest,  than  on  the  soun<I 
side. 

AsciHt  of  the  Great  Trochanter  ahot'e  Nilaton's  Line. — This 
line  is  taken  from  the  anterior  superior  ilinc  spine  to  the 
most  prominent  part  of  Uie  ischial  tuberosity  {Fig.  51). 
In  health  the  great  trochanter  \%  below,  and  in  intnicapsuLir 
fracture  it  is  above,  this  line. 

Aseentof  the  Trochanter  into  Bryant's  Triangle  (Fig,  51), 
— Place  the  patient  recumbent,  ciriy  a  line  around  the  body 
on  a  level  with  the  anterior  su]x:rior  lupines,  lay  down  N^la- 
ton's  line,  and  measure  the  base  of  the  triangle  from  tlic 
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tissue  bt'comes  tliinnt-d  by  absorption,  tlic  cancclli  diminish, 
the  spaces  bttwtvn  thtm  L-nlargc,  the  bony  partitions  of  the 
cancellous  portion  arc  thinned  or  destroyed,  and  the  cancel- 
lous structure  becomes  fatty  and  degenerated, 

Sj'i'i/foiris. — In  intracapsular  fracture  there  is  usually 
shortening  to  the  extent  of  from  half  an  inch  to  an  inch. 
Shortening  of  a  quarter  of  an  inch  docs  not  count  in  di.ig- 
nosia,  for,  as  Hunt  shows,  one  limb  is  often  naturiilly  11  little 
shorter  than  the  other.  If  the  reflected  portion  of  the  capsule 
is  not  torn,  the  shortening  U  trivial  in  amount  or  it  entirely 
absent.  In  some  cases  shortening  gradually  or  suddenly 
increases  name  little  time  after  the  accident.  This  is  due  to 
separ;ition  of  an  impaction,  tearing  of  the  previously  unlac- 
crated  cap.suhtr  reflection,  restoration  of  muscular  strength 
after  a  paresis,  or  absorption  of  the  head  of  the  bone.  Short- 
ening is  due  chii-fly  to  pulling  up  of  the  lower  fragment  b>' 
the  hamstrings,  the  glutei,  and  the  rectus. 

Eversiim  exists,  spoken  of  as  "  helpless  cvcrsion,"  though 
in  a  very  few  instances  the  patient  can  still  invert  the  leg. 
This  cvcrsion  is  due  to  the  fbrpc  of  gravity,  ihc  limb  rolling 
outward  because  the  line  of  gravity  has  moved  externally. 
That  cvcrsion  is  not  due  to  the  action  of  the  external  rotator 
musics,  as  was  taught  by  Astley  Cooper,  is  proved  by  the 
feet  that  when  a  fracture  happens  in  the  shaft  below  the 
insertion  of  these  muscles  the  lower  fragment  still  rotates 
outward.  This  is  further  demonstrated  by  the  considera- 
tions that  the  internal  rotators  are  more  powerful  than  the 
external,  tli,-it  some  patients  can  still  invert  the  limb,  and 
thai  cvcrsion  persists  during  anarsthcsia.'  In  some  unusual 
cases  irnvrsicN  attends  the  fracture.  Besides  shortening  and 
cvcrsion,  the  leg  is  somewhat  flexed  on  the  thigh  and  the 
thigh  on  the  pelvis,  the  extremity  when  rolled  out  resting 
upon  its  outer  surface. 

>  E/1miHid  Owcm:  A  Mania/  ^  Anatomy. 
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tlut  can  be  expected.  Non-union  is  not  unusual.  Perma- 
nent .'shortening  to  some  degree  is  incvitiiblc,  and  the  function 
of  the  joint  is  sure  to  be  more  or  tc§5  impaired.  It  will 
be  found  necessary  in  manj-  cas,cs  for  tlic  patient  to  always 
employ  support  in  walking. 

Trdttmenl. — In  trailing  a  very  old  or  a  feeble  pcrion  for 
intracapsular  fracture,  make  no  attempt  to  obtain  union. 
Keep  the  patient  in  bed  for  two  weeks,  [jive  lateral  support 
by  sand-b^s,  tic  around  the  ankle  a  fillet,  to  which  attach 
a  weight  of  a  few  pounds,  and  hang  the  weight  o\'cr  the 
foot-board  of  the  bed.  When  pain  and  tenderness  abate, 
order  the  patient  to  get  into  a  reclining  chair,  and  permit 
him  very  soon  to  get  about  on  crutches;  If  h}-po5latic  con- 
gestion of  the  lungs  sets  in,  if  bed-sores  appear,  if  the  a])pc- 
titc  and  digestion  utterly  fail,  or  if  diarrhoea  persi.sts,  .ibaiYdon 
attempts  at  cure  in  any  case  and  secure  for  the  sufferer 
sunshine  and  fresh  air.  Immobilize  the  fracture  a»  thor- 
oughly as  |H>ssible  by  means  of  pasteboard  s[>lints.  If  il  i« 
determined  to  treat  the  case,  combine  extension  with  lateral 
support  by  means  of  ^nd-bags  and  the  extension  apparatus 
originally  devised  by  Gurdon  Buck.  Place  the  subject  on 
a  firm  mattress,  and  if  the  patient  be  a  man.  shax-c  the  leg. 
Cut  a  foot-piece  out  of  a  cigar-box,  perforate  it  for  a  cord, 
wrap  it  with  adhesive  plaster  as  shown  on  I'latc  7.  Figures 
■  5,  t6,  run  the  weight-<ord  through  the  opening  in  the 
wood,  and  lasten  a  piece  of  plaster  on  each  sitic  of  the  leg, 
from  just  below  the  scat  of  fracture  to  above  the  nulleoliia 
(PL  7,  Fig.  14).  The  plaster  xs.  guartled  from  sticking  to 
the  malleoli  by  having  another  piece  stuck  to  it  at  each 
of  these  points.  Apply  an  ascending  spiral  reverse  band^p^ 
over  the  pla.Mer  to  the  groin  (Fig.  52),  and  finish  the  band- 
age by  a  *pica  of  the  groin.  Slightly  abduct  the  extremity'. 
Ptrt  a  brick  under  each  leg  of  the  bed  at  its  foot,  thus 
obtaining   counter- extension    b>-  the   weight  of  the  body. 
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Run  a  cord  over  a  pulley  at  tbc  font  of  the  bed,  and  get 
c;\tun»toii  by  tbe  use  of  weights,  From  ten  to  fiftwn  pounds 
will  probably  be  necessary  at  first,  but  after  a  day  or  two 
from  six  to  eight  poitrids  will  be  found  .sufficient  (remember 
that  a  brick  wci-^hs  about  five  pounds).  Make  a  binl'^-iicst 
pad  of  oakum  for  the  heel.    Take  two  canvas  bags,  one  long 


I 
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Fig,  ^,— Adhaln  Plaaicr  AppUcd  to  Etrciuion. 

enough  to  reach  from  the  crest  of  the  ilium  to  the  malleolus, 
the  other  loni;  enough  to  reach  from  ihc  perineum  to  the 
malleolus.  Fill  the  bags  three-quarters  full  of  dry  sand, 
§cw  up  their  ends,  cover  the  bags  wtlh  slips,  and  put  the 
bags  in  place  in  order  to  correct  eversion.  The  slips  may 
be  changed  every  third  or  fourth  day.  The  bowels  arc  to 
be  emptied  and  the  urine  is  lo  be  voided  into  a  bed-pan, 
unless  using  a  fracture-bed.  Maintain  extension  for  five  orfl 
six  weeks,  then  mould  paslcboard  splints  upon  the  part,  and 
keep  the  patient  in  bed  for  three  or  four  weeks  more.  In 
from  eight  to  ten  weeks  aflcr  the  accident  the  patient  may 
get  about  nn  crutches.  Union,  if  it  takes  place,  is  cartilagi- 
nous, and  not  bony,  and  there  i.s  bound  to  be  some  shorten- 
ing and  some  stiffness  of  the  joint.  Passive  motion  is  not 
made  until  after  eight  week.-*  have  elapsc<l.  Professor  Senn 
claims  that  by  his  method  of  "  immediate  reduction  and 
permanent  fixation"  bony  union  is  obtained  in  fractures  of 
the  neck  of  the  frmur  within  the  capsule.  Me  "  places  the 
patient  in  the  erect  position,  causing  him  to  stand  with  his 
sound  leg  upon  a  stool  or  a  box  about  two  feet  in  height; 
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in  this  position  lie  is  supported  by  a  person  on  each  side 
until  the  dressing  has  been  applied  and  the  plaster  has  set. 
"Another  person  takes  care  of  the  fractured  limb,  which 
in  inipactetl  fractures  is  gently  supported  and  immovably 
held  until  peniinnciit  fixation  has  been  secured  by  the  dress- 
ing. In  non-impact«d  fractures  the  weight  of  the  fractured 
limb  makes  auto-extension,  which  i.s  oflcn  quite  suflftcient 
(0  restore  the  normal  length  of  the  limb :  if  this  iK  not  thc 
casc,  the  person  who  has  charge  of  the  limb  makes  traction 
until  all  shortening  has  been  overcome  as  far  as  possible, 
at  the  same  time  holding  the  limb  in  position,  so  that  the 
great  toe  is  on  a  straight  line  with  the  inner  margin  of  the 
patclln  and  the  anterior  superior  spinous  process  of  the 
ilium.  In  ^ipplyin^  the  plaster-of- Paris  band;ige  over  the 
scat  of  fracture  a  fencstrum,  corresponding  in  size  to  the 

dimensions  of  the  com- 
press with  which  the 
lateral  prefisure  is  to  be 
made,  is  left  open  owr 
the  great  trochanter. 

"  To  secure  perfect  im- 
mobility at  the  seat  of 
fractures,  it  is  not  only 
necessary  to  include  in 
the  dressing  the  fractured 
limb  and  the  entire  pelvis, 
but  it  is  absolutely  neces- 
sary to  also  include  the 
opposite  limb  as  far  as  the 


Fio.   u — Stnu'i 
Apputtui  (Scnn). 


Via,  M  — Sion'i  Kjrfa- 
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knee  and  to  extend  the  dressing  as  far  as  the  cartilage  of 
ttfe  eighth  rib. 

"  The  si)lint  ^Fig.  53)  in  incorporated  in  the  plasler-of- Paris 
dressing,  and  it  must  carefully  be  applied,  so  that  the  com- 
press, composed  of  a  well -cushioned  pad  with  a  stiff,  unyield- 


&/SF.ASES  AND   INJUMIES  OF  BOXES  AND  JOINTS.      37( 


I 


I 


ing  back,  rests  directly  U]K>n  the  trochanter  innjor,  amX  the- 
pressure,  which  is  made  by  a  sct-scrcw,  is  directed  in  the 
axis  of  the  femoral  neck.     Lateral  pressure  is  not  applied 
until  the  plaster  has  completely  set     Syncope  should  be 
guaixJcd  against  by  the  administration  of  stimulants. 

"As  soon  as  the  plaster  has  sufficiently  hardened  to  retain 
tlic  limb  in  proper  position,  the  patient  should  be  laid  upon 
a  smooth,  even  mattress,  without  pillows  under  the  head, 
and  in  non-impacted  fractures  the  foot  is  held  in  a  straight 
position  and  extension  is  kept  up  until  lateral  pressure  can 
be  applied. 

"  No  matter  how  snugly  u  plaster-of- Paris  dressing  iafl 
applied,  as  the  result  of  shrinkage  it  becomes  loose,  and 
without  some  means  of  making  lateral  pressure  it  would 
become  necessary  to  change  it  from  lime  to  lime  in  order 
to  render  it  efficient.  But  by  incorporating  a  splint  in  the 
plaster  dressing  {Fisj.  54)  this  is  obviated,  and  the  lateral 
pressure  is  regulated,  day  by  day.  by  moving  the  screw,  the 
proximal  end  of  which  rests  on  an  oval  depression  in  the 
centre  of  the  pad." 

Extracapsular  Practore. — The  line  of  extracapsular  frac- 
ture is  at  the  jtmelion  of  the  qcck  with  the  great  trochanter, 
and  is  partly  within  and  partly  without  the  capsule,  the 
fracture  being  generally  comminuted  and  otten  impacted. 
The  eaute  is  violent  direct  force  over  the  great  trochanter 
(as  by  liUling  upon  the  side  of  the  hip).  This  fmcture  is 
mo»t  usual  in  strong  young  adults. 

SymptoiHS. — When  impaction  is  absent  there  is  marked 
crepitus,  which  is  manifested  most  when  the  lingers  are  put 
over  the  great  trochanter ;  there  are  great  jKiin.  .swelling, 
and  ecchymosis;  there  is  absolute  inability  on  the  part  of 
the  patient  to  move  the  limb,  and  pas-^ve  movements  cause 
great  pain;  there  is  shortening  to  the  extent  of  at  least  one 
and  a  half  inches,  and  oflcn  three  inches ;  and  there  is  abso- 
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lute  evcrsion  with  sti):;ht  Rcxion  both  of  the  Icjf  ami  the  thigh. 
All  thfsc  symptoms  follow  violent  direct  lateral  force.  In 
the  impadcd  form  of  extracapsular  fracture,  in  addition  to 
the  .lid  given  the  surgeon  by  the  history,  there  is  severe 
pain  which  is  intensified  by  movement  or  pressure;  shorten- 
ing cxi>ls  to  the  extent  of  one  inch  at  least,  which  is  not 
corrected  hy  extension ;  there  is  also  great  loss  of  function ; 
and  whereas  the  limb  may  be  straight  or  even  inverted, 
it  is  usually  everted.  Crepitus  cannot  be  obtained  without 
improper  violence,  and  the  trochanter  moves  in  a  large  arc 
of  rotation,  although  it  is  in  Bry.-infs  triangle  and  above 
Nclalon's  line. 

Treaimenl. — In  tieating  extracnpsular  fracture,  make  ex- 
tension, raise  the  foot  of  the  bed,  and  3pply  the  extension 
apparatus  with  sand-bags  for  four  week*;  then  apply  a 
plaster  dressing  and  get  the  patient  up  on  crutches.  Remove 
the  pl.i.ster  at  the  end  of  four  weeks.  In  impacted  fracture 
ii9e  a  moderate  force  in  extending,  but  never  violently  pull 
the  bone.t  apart. 

Fnoture  of  the  Great  Trochanter. — This  process  may 
be  fl)  broken  off  without  any  other  injury,  but  in  most  caces 
(2)  the  line  of  fracture  runs  throujjh  the  trochanter,  and 
leaves  one  portion  of  the  trochanter  attached  to  the  head 
and  neck  and  the  other  part  att.^ched  to  the  shaft.  The 
tame  is  violent  direct  force  over  the  great  trochanter. 

Symptoms  and  Treatment. — The  symptoms  of  the  second 
form  are  similar  to  those  of  extracapsular  fracture.  On 
rotating  the  femwr  the  lower  psrt  of  the  trochanter  moves 
with  it.  but  not  the  up|)cr.  The  lower  fragment  goes  upward 
and  Iwckward  and  projects  by  the  side  of  the  sciatic  notch. 
There  are  shortening,  cversion.  crepitus,  and  altered  position 
of  the  trochanter.  The  symptoms  of  the  first  form  resemble 
those  of  epijihyseal  separation.  The  treatment  of  the  second 
form  is  like  tliat  in  extracapsular  fracture,  and  the  first 
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form   is  treated   like  sepamtion  of  the  epiphysis  of  the 
troch.intur. 

Separation  of  the  upper  epiphysis  of  the  femoral  head  \ 
is  a  very  ntre  rvsiiit  of  accident;  it  occurs  most  often  from 
disexsc  iind  in  youth. 

Symptoms  and  Trealment. — The  symptoms  arc  like  those 
of  fracture  of  the  neck,  except  that  the  crepitus  is  soft. 
Tile  IntUmeni  is  extension  as  abf)ve  directed. 

SeparatioQ  of  the  epiphysis  of  the  great  trochant«r  is 
a  very  rare  accident,  ihe  iause  is  direct  violence,  and  the 
injury  occurs  only  in  youth. 

Symptoms. — The  trochanter  is  found  to  have  ascended 
and  pa.4sed  paslcriorly;  there  is  no  .^horteni^g;  all  tJic 
motions  of  the  hip-joim  cin  be  obtained;  if  the  thigh  is 
flexed,  abdiuied.  and  rotated  externally,  and  the  fragment 
pushed  down  and  forwarJ,  crepitus  is  obtained — soft  in 
epiphyseal  separation,  hard  in  fracture. 

Triiitimnt. — In  treating  separation  of  the  epiphysis  of  the 
great  trochanter,  flex  the  leg  on  the  thigh  and  the  thigh  on  ■ 
the  pelvis,  place  the  extremity  upon  its  outer  surficc.  keep  it 
fixed  by  some  form  of  retentive  apparatus,  and  try  to  draw 
the  trochanter  downward  and  forward  by  adhesive  strips  or  fl 
by  a  pad  and  bandage.  Some  degree  of  lameness  is  inevi- 
table, even  after  Brj'ant's  extension.  Brj'ant's  extension 
directly  upward  m.iy  admit  of  the  trochanter  being  pulled 
di>wnward  upon  the  bone,  Dressing  must  be  applied  for 
six  weeks,  and  crutches  and  iHUttcboard  splints  are  used  for 
four  weeks  more. 

2.  FracturoB  of  the  ithaft  of  the  femur  may  aftcct  any 
portion  of  the  shaft,  but  esiiccially  the  middle  third,  and  may 
occur  at  any  age.  The  eaurt  of  fractures  in  the  upper  third 
is  usually  indirect  force;  fntctures  in  the  lower  third  arc  due 
to  direct  force;  and  in  fractures  of  the  middle  third  these  two 
causes  are  about  equally  potential.     Fracture  from  muscular 
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action  occasionally  occurs.    Oblique  Trncture  is  the  u»ual 
variety. 

SywptoMs. — The  chief  symptom  in  fracture  of  the  shaft 
of  the  femur  is  Erc-at  dispIacL-mcnt,  txctpl  when  impaction 
occurs  or  when  the  break  is  in  a  chi!d  and  the  periosteum  is 
untom.  As  a  rule,  the  lower  fragment  is  drawn  up  and  is 
posterior  and  somewhat  to  the  insidt-  of  tlie  upper  fragment, 
and  undergoes  external  rotation  (the  drawing  up  is  due  to 
the  rectus  and  hamstrings;  tlie  passing  in  is  due  to  the 
adductor  muscles;  tlic  rotation  outward  arises  from  the 
wei^^ht  of  the  limb).  In  fracture  of  the  up|K-r  third  the 
upper  fragment  is  apt  to  be  tJirown  strongly  forward  and 
outward.  Some  attribute  this  to  the  action  of  the  [Xtoa», 
tliacus,  and  external  rotator  itiu-icles,  but  Hr.  Alii*  thinks  it 
is  due  to  the  lower  fragment  pushing  the  up|)er  fragment 
into  this  position.  Hicre  is  complete  loss  of  function,  the 
thigh  and  leg  being  semiflexed  and  ewrlcd.  There  arc 
shortening  to  the  extent  of  two  or  three  inches,  pain  on 
movement,  prctcnialural  mobility,  crepitus,  and  obvious 
deformity,  and  the  ends  of  the  fragments  ran  be  felt.  In 
impaction  there  is  shortening  with  altered  axis  of  tlie  limb. 


^^B         Fn.  U-— Unwl"!  •■'  Ftucluical  ihi  Vrwui  m  (lie  ll|ipn  Tltinl  vKh  KiuniioE  iqwA'' 
^H    ft  DouUa  bdliMil  I-Iuk  tAgnrvl, 

^m       Trfaim(Ht.—\n  fractures  of  the  shaft  of  the  femur  some 
^^    amount  of  permanent  shortening  isalmost  inevitable.    In  frac- 
tures of  the  ui>{>cr  third,  use  Agncw's  plan — namely,  a  double 
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incltned  plane  with  extentt!on  in  theaxisofthcpartly-flc: 
tliiiili  (Fig,  55).  If,  notwithstanding  position  and  extension, 
the  upper  fragment  projecU.  push  it  into  place  and  bind  short 
splints  upon  tlic  limb.  Extension  is  continued  for  fuur  weeks, 
a  pi aslcr-of- Paris  bnndagtr  being  used  for  four  weeks  more,  the 
patient  being  then  allowed  to  RCt  about  on  crutches.  Some 
sufgeons,  in  fractures  of  the  upper  third,  apply  a  plastcr-of- 
Paris  bandage  to  the  leg,  thigh,  and  pelvis,  extension  being 
made  from  the  foot  while  the  dressing  is  being  applied.  The 
anterior  splint  of  Nathan  K.  Smith  is  much  iLsed  in  the 
South  in  treating  fractures 
of  the  shaft  and  the  upper 
extremity  (Fig.  56),  In 
fracture*  of  the  middle 
third  and  upper  pail  of  the 
lower  third  of  the  shaft, 
use  the  extension  appara- 
tus (PI.  7,  Fig.  14)  with 
the  sand-hags,  running  the 
pLosler  to  just  beluw  the 
seat  of  the  fracture,  and 
the  roller  bandage  to  a 
little  above  this  point.  Ex- 
tension is  to  be  continued 
for  four  weeks,  and  the  plastcr-of- Paris  bandage  is  used  for 
four  weeks  more.  In  fractures  of  the  lower  part  of  the 
lower  third  of  the  shaft,  use  a  double  inclined  plane  (PI.  7, 
Fig.  2)  alone.  A  Mclntyrc  splint  (Fig.  57)  is  a  useful  form 
of  double  inclined  plane.  At  the  end  of  four  weeks  apply 
plaster,  which   is  to  be  worn  for  four  weeks. 

Practur©  just  above  the  Condyles. — The  //«<■  of  this 
fracture  is  well  above  the  epiphyseal  line.  The  femoral 
artery  is  in  danger  from  the  fnigments.  The  fanse.  as  a 
rule,   is   direct   violence.     Indirect  force  is   sometimes   rc- 
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sponsibk-  (falls   upon  the  feet).     The  knee-joint  may  be 

opened. 

Symptoms. — The  upper  end  of  the  lower  fr;<gmcnt  [xiiLset 

back  into  the  popliteal  space  and  is  drawn  u|iwartl  (rectus, 

hamstrings,  gastrocnemius,  and  poplitcus),  the  upper  frng- 
mcnt  passes  inward,  and  the  ileformily  is 
very  manifest  There  are  stiortenint;,  crepi- 
tus, and  mobility.  The  ends  of  the  frag- 
ments can  be  felt.  If  the  force  has  been 
very  great.aT-fraclure  results,  and  in  this 


Vm.  ».— MdBlTK  Spllnl  (naum}. 

the  knoc  is  broadened  and  crepitus  is  got  by  moving  the 
conilyles,  one  tip  and  the  other  down, 

Trcalmcnl. — In  treating  a  fracture  above  the  condyles, 
place  the  limb  on  a  double  inclined  [)lanc  for  live  weeks, 
then  start  passive  motion  once  every  other  day,  restoring 
the  limb  to  the  splint  after  the  movements  arc  completed. 
At  the  end  of  eight  weeks  after  the  accident,  remove  the 
dressings,  and,  if  the  knee-joint  be  stiff,  use  for  some  time 
mass;ige,  motions,  hot  and  cold  douches,  ichthyol  inunctions, 
etc.  Bryant  treats  this  fracture  in  extension,  cutting  the 
tendo  .Achillis.  if  necessary",  to  amend  deformity. 

Fracture  Saparatins  Eititer  Condyle. — The  tausc  of  tliis 
fracture  is  direct  force. 

Symptoms  ami  Trfaiminl. — Tlie  broken  piece  is  drawn 
upward,  the  leg  bends  toward  the  injury,  crepitus  exists,  the 
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knee  is  much  broadencc!,  tlicre  is  no  shortening,  anil  consider- 
able swelling  is  siirc  to  arise.    In  treating  a  fracture  sejiarating  ^ 
cither  condyle,  use  a  double  inclined  plane  as  directed  above.  ■ 
,    LoDffitudinal  ft-acturea  run  up  from  the  knee-joint.     The 
tause  is  a  fail  ufjon  the  feet  or  llic  knees. 

Symptoms  and  Trcatwcnl. — The  symptoms  of  longitudinal 
fracture  are  often  ob.'icure.  The  femur  is  broadened  when 
llie  knee  is  flexed.  The  split  is  detected  between  the  con- 
tlyles.  nie  treatnunl  is  the  straight  position  in  plaster  for 
eight  weeks. 

Separation  of  the  lower  epiphysis  occurs  only  before 
tliL-  twenty- first  year. 

SyMtptoms. — The  symptoms  in  separation  of  the  lower 
cpiph>-sis  arc  like  those  of  fracture,  but  crepitus  is  moist. 
The  danger  is  that  the  growth  of  bone  will  be  stunted. 

TrealmcHt. — The  treatment  for  separation  of  the  lower 
epiphy.'iis  is  a  double  inclined  plane  as  above  directed. 

Practora  of  the  patella  is  a  very  conunon  accident.  The 
caust  is  direct  force  (producing  vertical,  star-shaped,  or 
oblique  lines  of  fmcture)  or  muscuLir  action  (producing  a 
transverse  line  of  fracture). 

Praotures  of  the  Patella  by  Muscular  Action. — The 
knee-cap  is  more  often  broken  by  muscular  action  tlian  is 
any  other  bone.  When  the  knee  is  [wrtly 
flexed  tile  middle  third  of  the  patella  restii 
upon  the  condyles  of  the  femur  and  the 
upper  third  of  the  knee-cap  projects  above 
tbcm;  when  in  this  position  a  contraction 
of  the  quadriceps  may  easily  cause  a  fracture 
near  the  centre  of  the  bone  (Fig.  58),  Doth 
patella:  may  be  broken  at  once.  In  this  form 
of  fracture  the  joint,  and  often  the  prepatellar  bursa,  is  opened. 

Symptoms. — The  symptoms  in  fractures  by  muscular  action 
arc — rapid  and  enormous  swelling,  due  to  the  effusion  6rst  of 


I 


1 


A  MANUAL  OF  SUKGEK  Y. 

blood  and  then  of  synovia  and  inflammatory  products  into 
And  around  the  joint;  absolute  inability  to  raise  the  limb 
from  the  bed.  'ITic  fragments  arc  widely  separated,  this 
.te{>antioii  being  distinctly  manifest  to  the  touch  unless 
swelling;  ts  great.  The  separation  is  accentuated  by  flexion 
of  the  leg.  Crepitus  is  detected  if  the  upper  fragment  can 
be  pushed  down  until  it  touches  the  lower  piece,  but  if 
swelling  is  great  this  cannot  be  dune.  Union,  if  it  occurs, 
will  be  ligamentous,  and  not  bony,  and  if  the  patient  gets 
about  too  soon,  apparently  well-united  fragments  will  by 
degrees  stretch  far  aiiinder. 

Transverse  Fractures  of  the  Patella. —  TniUiiKur. — -Iflhc 
swelling  in  transverse  fracture  of  tin:  patella  be  so  great  as 
to  prevent  approximation  of  the  fragmenls,  reduce  it  by 
bandaging  for  a  day  or  two,  by  using  ice-bags  and  Icad- 
w.iter  and  laudanum,  or  by  aspirating  the  joint  When  the 
swelling  diminishes,  bring  the  two  fragments  into  apposition, 
puH  tlicm  together  by  adhesive  plaster,  and  put  on  a  well- 
p.idded  posterior  splint.  Run  a  piece  of  adhesive  plnvter 
over  the  upircr  end  of  the  upper  fragment,  draw  the  bone 
down,  and  fasten  the  plaster  behind  and  below  the  joint. 
Run  another  piece  of  pLister  over  the  lower  end  of  the 
lower  fragment,  draw  the  bone  up,  and  fa^en  the  plaster 
behind  and  above  the  joint.  A  third  pieo.'  is  run  over  the 
junction  of  the  fragments  to  prevent  tilting.  Agnew's  splint 
admirably  acconipli.shes  this  approximation  (PI.  y,  ('igs.  it, 
12).  A  bandage  holds  the  splint  in  place,  and  may  be  carried 
around  the  knee  by  figurc-of-S  turns.  The  heel  is  somclimes 
raised  upon  a  pillow  so  as  to  extend  the  leg  and  to  semiflox 
tJie  ihigh,  but  this  is  not  essential.  Remove  and  reapply 
tile  <lrcssing  every  few  days,  as  it  inevitably  becomes  loose. 
At  the  end  of  three  weeks  rcniow  the  splint  pcrnumently 
and  apply  a  plaster-of-l'aris  dressing  from  just  above  the 
ankle  to  the  middle  of  the  thigh.  The  dressing  is  to  be  worn 
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for  five  wcck'<.  At  the  end  or  eight  weeks  let  the  (Xilicnt 
walk  with  canes,  the  joint  being  kept  fixed  for  four  wtrcks 
more  by  pasteboard  splints  or  by  a  light  plaster-of- Paris 
bandage.  For  one  year  al\cr  runiovtng  the  splints  and 
plaster  a  lacing  knee-cap  and  a  posterior  splint  should  be 
worn  to  support  the  joint.  The  plan  of  prolonged  retention 
renders  more  or  less  joint-stifTncss  a  certain  occurrence,  but 
this  is  less  of  an  impediment  than  the  wide  separation  of  the 
rragments  that  inevitably  attends  an  early  usu  of  the  joinL 

Malguignc's  hooks  (I'ig.  S9),  if  employed  to  treat  these 
fractures,  arc  to  be  inserted  with  the  full  antiseptic  c:ire  of 
an  ordinary  surgical  opera- 
tion. Insert  the  lower  hooks 
just  below  the  point  of  the 
patella,  entering  them  under 
its  edge,  press  the  fragments 
togflher.  draw  up  the  skin 
over  the  upper  fr.tgnient  to 
prevent  puckering,  and  insert 
the  upper  hooks  with  force  just  above  the  upper  fragment, 
letting  the  points  of  the  hooks  bear  upon  the  bone.  Lock 
or  screw  the  hooks  together,  dre^s  with  antiseptic  Rauze, 
and  ap])ly  a  posterior  splint.  Remove  the  hooks  in  three 
weeks,  and  treat  with  plaster  as  in  the  preceding  case  when 
the  special  splint  was  removed. 

Among  other  plans  of  treatment  may  be  mentioned  wiring 
the  fragments  (see  0['<rtttroHS  upon  Rones):  encircling  the 
fragments  with  a  subcutaneous  silk  ligature;  p.^ssing  a  pin 
through  the  tendon  of  the  quadriceps,  another  through  the 
ligament  of  the  patella,  and  approximating  the  two  by 
figure'Of-8  turns  with  a  silk  cord,  thus  drawing  together  the 
fragments. 

PVaotures  of  tho  pntolln  by  direct  (brce  arc  vertical, 
stellate,  oblique,  or  V-shapcd,  and  are  often  incomplete. 


Fig.  99.— UalftilfM'i  llvuU. 
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Symptoms. — Fractures  of  the  patella  by  direct  force  ate 
i»(.iic;iIc<J  by  discoloration,  swelling,  great  difficulty  in  move- 
ment, and  much  i>atn.  Tli«re  may  or  may  not  be  crepitus, 
and  rarely  is  there  separation  of  the  fragments.  Bony  union 
occurs  in  these  fractures. 

TrciUmcHl. — Fracture  by  direct  force  requires  a  jKwterior 
splint,  thi:  local  use  of  lead>watcr  and  laudanum,  and  the 
application  of  a  biutdiige.  If  there  is  any  sep:tration,  ajjprox- 
iitiate  the  fragments  by  bandages  and  compresses.  Tlie 
danger  in  these  caries  is  not  non>tmion,  but  is  ankylosis ; 
hence.  b(.-gin  pa.-isive  motion  of  the  knec-joini  in  the  fourth 
week  after  the  accident.  Remove  the  dressings  at  the  end 
of  six  weeks,  and  let  the  patient  at  once  get  about 

Fractures  of  the  Leg. — In  leg-fractures  both  bones  or 
only  one  bum:  m.iy  be  broken. 

Fractures  of  the  tibia  are  divided  into  (i)  fractures  of  the 
upper  end;  (2)  separation  of  the  upper  epiphysis;  (3)  fiac^ 
lures  of  the  sh.aft;  (4)  fractures  of  the  lower  end;  and  (5) 
se]>aration  of  the  lower  epti>hysis. 

Fmotures  of  the  upper  end  of  tbe  tibia  are  uncommon. 
They  may  be  tran.Nverse.  obliijue,  or  vertical  running  into 
the  joint.     The  raust  is  direct  violence. 

Symptoms. — In  fracture  of  the  upper  end  of  the  tibia  there 
is  contusion  of  the  soft  parts.  In  a  transfcrse  fracture  tlierc 
are  niotiility  and  crepitus,  but  there  is  little  displacenx'nt. 
In  oMiqKi  fracture  crepitus  and  mobility  are  marked  and 
the  axis  of  the  limb  is  altered.  In  Vtfthat  fractures  enter- 
ing the  joint  there  is  great  swelling  of  the  knee-joint-  In 
(Otmnittuted  frticture^.  which  exhibit  marked  signs,  union  is 
readily  obliiined.  but  if  the  joint  has  been  damaged  stiifncss 
is  sure  to  ensue. 

TrralmfHl. — In  treating  fractures  of  the  upper  end  of  tlic 
tibia,  employ  a  double  inclined  plane  in  the  form  of  a 
Mclntyrc  splint  (Fig.  57)  or  in  the  form  of  a  fracture-box 
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(PI,  7,  Fig,  l),  Leati-waWr  and  laudanum  and  cold  arc 
applied  about  the  knee-joint.  At  the  end  of  the  fourth 
week  begin  passive  motion,  reapplying  the  splint  after  each 
daily  sconce.  In  six  weeks  let  the  patient  get  about,  first  with 
crutches,  then  with  a  cane,  then  without  any  artificial  support. 

Separation  of  the  Upper  IDpiphyeis  of  tho  Tibia. — There 
is  only  one  recorded  case  (I'ick), 

Fractiiree  of  the  Shaft  of  the  Tibia. — The  eausf  of  these 
fractures  is  direct  force.  The  fracture  is  generally  trans* 
verse  in  the  ujipcr  part  of  the  bone  and  obhque  in  the  lower 
part  (I'ickcring  Pick). 

Symptoms, — In  transverse  fracture  of  the  shaft  of  the  tibia 
there  is  no  defonnity.  and  the  support  of  the  fibula  may  even 
])crmit  of  walking;  there  i.*  fixed  pain;  there  may  or  may 
not  be  inequality  of  fragments  fell  by  the  finger;  and  there 


downward,  inward,  and  a  little  forw.irrf,  the  lower  fragment 
usually  passes  behind  the  upiJcr  fragment  and  rotates  inwanl. 

Trratment. — In  treating  fractures  of  the  shaft  of  the  tibia. 
if  there  be  much  swelling,  put  the  limli  in  a  fraclurc-box 
(PI.  7,  I'ig.  I ;  PI.  S,  Fig.  6)  and  apply  iead-watcr  and  laud.v 
num.  A  silica tc-of'soda  or  a  plaster-of- I'aris  dressing  ia 
applied  when  the  swelling  subsidct,  or  the  dressing  is  used 
at  once  if  swelling  \%  .slight.  The  patient  gets  ,ibout  on 
crutches.  The  dressing  is  removed  in  six  weeks,  and  the 
patient  goes  about  for  one  week  on  crutches,  lightly  u«ing 
the  foot,  and  then  for  one  week  with  a  cane.  At  tlie  i;n<l  of 
eight  weeks  the  leg  may  be  used,  but  not  too  much  at  first. 

Pmoturee  of  the  Lower  End  of  tho  Tibia :  Pntcture 
of  the  Inner  Malleolus. — The  cause  of  fracture  of  the  inner 
malleolus  is  direct  force. 
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arc  crepitus,  mobility,  and  often  linear  ecchj'mosis.    In  oblique  H 

^^L      fractures  there  usually  exist   crepitus,  a  little  mobility,  and  ■ 

^^      some  deformity.     The  deformity  depends  on  the  direction  A 

of  the  line  of  fracture,  and.  as  this  line  is  usually  from  above  I 
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Symptoms  and  TreatmtRt. — The  symptoms  of  fracture  of 
the  inner  malleolus  are  some  downward  displacement, 
depression  above  the  fragment,  mobility,  and  crepitus.  The 
IreatmiHt  is  to  push  the  fragment  into  place  and  use  side- 
splints  or  .1  fradure-box  for  two  weeks,  when  a  plaster-of^ 
Paris  or  a  stliKite  dressing  may  be  substituted  and  the 
patient  be  ontored  to  use  crutches.  Remove  the  plaster 
four  weeks  after  it  is  applied,  and  direct  the  patient  to  grad- 
ually bear  his  weight  upon  the  leg,  as  outlined  above. 

Separation  of  tho  lower  epiphTsis  of  the  tibia  is  a  very 
rare  .icciiicnt.  The  troitttunl  i^  a  fixed  dressing  for  six  weeks. 
Fracture  of  the  fibula  alone  is  commoner  by  far  than 
is  fracture  of  the  tibia  alone.  I-'raclurcs  in  the  upper  two- 
thirds,  which  arc  rare,  arc  usually  due  to  direct  force.  Frac- 
tures in  the  lower  third  are  frequent,  and  they  arise  from 
indirect  force. 

FraotUFM  of  tho  Upper  Two-thirds  of  the  Fibula.— In 
these  fractures  the  fattse  is  direct  force. 
SymptoMS. — In  fracture  of  the  upper  two-thirds  of  the 
I        fibula  the  p.iticnt  can  often  walk.     The  bone  is  deeply  situ- 
ated, and  displacement  cannot  often  be  made  out.    There  is  a 
fixed  pain  which  is  intcn.sificd  by  movement  .tnd  by  pressure 
Pressure  upon  the  lower  fragment  docs  not  move  the  upper 
1        fragment.     Crepitus  is  .sometimes  felt,  and  a  linear  ecchy- 
j       iitosis  is  apt  to  appear.    The  bone  bends  normally,  hence 
I        slight  mobility  is  of  no  value  diagnosl icilly. 
I  TnalmcHt. — In  treating  a  fracture  of  the  u|>pcr  two-thirds 

^1  of  the  fibula,  apply  a  plaster  of- Paris  or  a  silicate  bandage 
^^nnd  direct  th:it  it  Ih;  worn  for  .six  wcek.s.  Weight  is  not  to 
^Hbtt  put  upon  the  foot  for  eight  weeks  .iflvr  the  accident. 
^H  nMrtarea  of  the  Lower  Third  of  the  Fibula. — In  these 
^^  fractures  the  tause  is  indirect  force,  csjiccially  twi-its  of  the 
I  foot  Forcible  inversion  of  the  foot  pulk  upon  the  external 
lateral  ligament  and  the  external  malleolus,  forces  the  fibula 
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outw.irti,  and  tends  to  break  it,  the  lower  fragment  being  dis- 
pEaccc)  outward.  Forcible  cvcrsioii  pulls  llic  internal  lateral 
ligament  ofT  from  the  inner  malleolus  (often  bteaks  the  niaK 
Icolus)  and  fractures  the  fibula  above  Uic  ankle,  the  bone 
being  displaced  inward, 

SympioMS. — In  the  lower  third  of  the  fibul,-i  the  bone  is 
supcrRcial,  and  the  irregularity  of  a  fracture  is  mitnrfest  to 
the  touch.  There  is  localized  pain  which  i.s  increased  by 
pressure  or  by  motion.  Crepitus  may  exist.  Deformity  is 
ofien  exhibited  by  the  position  of  the  fool 

Pott's  fracture,  which  is  a  fracture  of  the  lower  fifth  of 
the  fibula  .iccompanicd  by  outward  dislocation  of  the  foot, 
is  due  to  powerful  cvcrsion  of  the  foot.  This  outward 
dislocation  is  rendered  pos^ihle  by  rupture  of  the  deltoid 
lig;imcnt  or — what  i.s  far  commoner — by  the  tearing  off  of 
a  ])ortion  of  the  internal  malleolus.  f 

Tr(atm(nl. — In  fractures  of  the  lower  third  of  the  fibula, 
after  reducing  displacement,  place  the  limb  in  a  fracture-box 
containing  a  soft  pillow.  A  bird's-nest  pad  of  cotton  oia 
oakum  is  made  for  the  heel  (PI.  8,  Fig,  6).  A  fillet  around 
the  .inkle  fastens  tJie  foot  to  the  foot -piece  of  the  box ;  a  pad 
of  oakum  rests  between  the  foot-piece  and  the  sole.  If 
dressing  Pott's  fracture,  put  a  compress  above  the  inner 
malleolus  and  another  compress  below  the  outer  malleolus. 
Clo.sc  the  sides  of  the  box  and  tie  them  together  with  a 
bandage.  Swing  the  box,  if  desired,  on  a  gallows.  Kvcry 
day  let  down  the  sides  of  the  box  and  rub  the  leg,  the  ankle, 
and  the  foot  with  alcohol.     In  ten  days  apply  a  plaster-of- 

tParis  band.ige   and  let  the  patient  get  .tbout  on  crutches. 

"^■Removc  the  plaster  at  the  end  of  the  fifth  week  after  the 
accident,  and  let  the  |>aticnt  gn  about  with  crutches  for  one 
week  and  wilJi  a  cine  for  a  week  longer. 

Some  surgeons  drcs.s  Pott's  fr;icture  with  a  Dupuytren 
splint.    This  is  a  straight  sj>lint(l'].  7,  Fig.  9)  which  reaches 
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from  tlic  head  of  the  tibia  to  or  below  the  toes.  Tliis  sphnt 
is  padded,  and  a  pyramidal  pad  with  the  base  down  is  laid 
upon  ihf  inner  siirfacv  of  the  kg,  above  the  inner  malleolus, 
the  splint  bt-iiig  put  upon  the  inner  surface  of  the  Ic};,  over 
the  pad.  The  splint  i.*  fastened  a.s  shown  on  Plate  7  {Fig,  9), 
and  the  leg  is  semiflexed  upon  the  thigh  and  is  laid  upon  its 
outer  surface  on  a  pillow.  After  ten  days  apply  the  plaster- 
of-Paris  banda'^e,  which  is  to  be  worn  as  above  directed. 

Fracture  of  both  bonos  of  th«  leg,  a  very  common  in* 
jury,  is  often  compound,  and  is  not  unusually  comminuted. 
Fractures  by  direct  force,  such  as  blows  or  kicks,  are  com- 
monest in  the  upper  half  of  the  leg.  Fractures  by  indirect 
force,  as  by  falls,  arc  commonest  m  the  lower  half  of  the  leg. 
In  fractures  from  indirect  force  the  tibia  breaks  (irsi,  and 
then  the  fibula  breaks  at  a  higher  level.  The  point  of  greatest 
liability  to  fracture  from  indirect  force  is  the  junction  of  the 
lower  and  middle  thirds.  Fractures  of  the  leg  arc  usually 
oblique,  but  they  may  be  tran.'iverse  if  arising  from  direct 
force.  Spiral,  torsion,  or  V-shapcd  fractures  and  longitudinal 
breaks  sometimes  occur.  In  oblique  fractures,  as  a  rule,  the 
line  of  fracture  runs  downward,  inward,  and  a  Itltlc  forward. 

Symptoms. — Fracture  of  both  bones  of  the  leg  is  easy  of 
recognition.  By  running  the  finger  along  the  cre.<t  of  the 
tibia  displacement  will  be  found,  except  in  tr^nsvcr.te  frac- 
tures, when  it  may  not  occur.  The  common  displacement 
is  for  the  lower  fragment  to  ascend  and  pass  behind  the 
lower  end  of  the  U|>jKr  fragment  and  to  rotate  a  little  out- 
ward, and  for  the  upper  fragment  to  project  in  front.  This 
ascent  is  due  to  the  action  of  the  gastrocnemius  and  solcus 
muscles.  If  the  line  of  fr.acturc  is  in  a  direction  the  reverse 
of  that  which  is  usual,  the  lower  fragment  ascends  in  front 
of  the  lower  end  of  the  upper  fr.igment.  In  fracture  of  both 
bones  there  are  mobility,  crepitus,  pain,  and  in.-ibility  to  walk. 
In  fractures  from  direct  force  there  is  more  or  less  damage 
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to  the  soft  parts.  A  fracture  near  the  ankle  is  distinguished 
from  a  dislocation  by  the  Htct  that  the  deformity  is  easily 
reduced,  but  it  tends  to  recur  in  the  fracture,  and,  further, 
that  in  a  fracture  the  relations  of  the  malleoli  to  the  tarsus 
are  unaltered. 

TrratmeM. — In  treating  a  simple  fracture-,  reduce  by  ex- 
tension and  countcr-exlt-n^ion.  and  use  a  fractiirx:-box  {I'l.  7, 
Fig.  i)as  in  Pott's  fracture  (p.  3yi).  though  tlic  compresses 
arc  not  required.  If  the  soft  parts  arc  bruised,  use  lead-water 
and  laudanum ;  if  they  arc  lacerated,  apply  antiseptic  dress- 
ings. The  fraclurc-bo.v  may  be  swung  upon  a  gallows.  After 
three  wcek-s  apply  plaster- oF- Paris  or  silicatc-of-soda  dress- 
ing and  let  the  patient  sit  up  in  a  chair  daily  for  one  week ; 
at  ihv  end  of  this  time  the  patient  may  get  about  with 
crutches.  At  the  end  of  six  week*  after  the  accident,  remove 
the  plaster,  and  let  the  suflfcrcr  get  about  with  cnilches  for 
two  weeks  and  with  a  cane  for  two  weeks  more.  Dr.  Hrin- 
ton  dresses  a  fracture  of  both  bonfs  of  the  leg  for  two  weeks 
in  a  fracture-box.  for  two  weeks  in  side-splints,  and  for  two 
weeks  in  an  immovable  dressing.  If  the  fr.iclurc  is  com- 
pound, aseptici/c  thoroughly,  make  a  counter- opening,  insert 
a  drainage-tube,  dress  with  bichloride  gauze,  apply  a  plaster 
bandage,  and  rut  trai>-iloors  over  the  openings  of  the  tube 
(sec  Fig,  47).  Remove  the  tube,  as  a  rule,  in  about  forty- 
eight  hours;  but  the  patient's  temperature  is  a  better  guide 
thnn  time. 

Frooturea  of  tlie  bonee  of  the  foot  are  rather  rare  acci- 
dents. Owing  to  the  number  of  the  bones  an<l  to  the 
elasticity  of  their  connections,  the  force  of  blows  and  falls 
is  spread  and  dissipated.  Fractures  from  direct  force  arc 
often  compound.  The  causf  of  fracture  of  cither  the  scaph- 
oid, the  cuboid,  or  any  of  tlie  cuneiform  bones  is  direct 
force.  Fractures  of  (he  os  c;ilcis  and  astn^lus  arise,  as 
a  rule,  from  indirect  force,  such  as  falls,  but  the  calcaneuni 


I 
I 


I 


J 


MANUAL  OF  SUKGF.RY. 


may  be  brotcen  by  direct  violence.  In  rare  instances  the 
OS  calcis  has  been  broken  by  contraction  of  the  great  calf- 
muscles. 

Symptoms. — In  fracture  of  (he  os  calcis  there  are  severe 
pain,  swcllinK.  crepitus,  niobililj-, often  an  apparent  widening 
of  the  bone,  not  unusually  a  loss  of  the  arch  of  the  foot 
(I'ick).  In  some  cases  the  posterior  fragment  is  drawn  up 
by  the  calf-muscles,  and  in  other  cases  there  is  deformity. 
In  fracture  of  ihc  astragalus  displacement  may  occur  which 
re.-icniblcs  that  of  a  dislocation.  Crepitus  may  or  may  not 
be  detected.  If  crqiitus  cannot  be  found,  it  J.*  not  certain  that 
a  fracture  is  present.  thout;h  the  pntiL-nt  may  be  iinnble  to 
stand  and  there  may  be  swelling;  and  pain  on  pres^sure. 
Fractures  of  the  other  bones  arc  hard  to  detect.  Tlierc 
may  or  may  not  be  crepitus,  which,  if  it  exists,  is  hard  to 
localize;  there  arc  pain  on  standing  and  on  pressure  and 
bruising  of  the  soft  parts. 

TrtalmiHt. — To  treat  a  fracture  of  the  os  calcis  when  no 
deformity  exists,  use  a  fracture-box  for  two  weeks ;  maintain 
the  foot  at  a  right  angle  to  the  leg ;  apply  lead-water  and 
laudanum;  then  put  on  an  immovable  dressing,  and  let  it 
be  worn  for  four  weok.s,  In  fraclutc  of  tlie  os  cilcis  with 
drawing  up  of  the  po-slerior  fragment,  flex  the  leg  upon  the 
thigh,  extend  the  foot,  and  maintain  this  position  by  means 
of  a  band  around  the  thigh,  the  band  being  fastened  by  means 
of  a  cord  to  a  slipper  (I'l.  y,  Fig.  5),  the  leg  resting  upon  its 
outer  side.  At  the  t^nA  of  two  weeks  apply  jilaster.  an<l  let  it 
be  worn  for  four  weeks.  If  the  projecting  fragment  of  the  os 
calcis  cannot  be  forced  into  place,  and  if  it  makes  dangerous 
pressure  upon  the  skin,  excise  it;  if  it  docs  not  make 
pressure  which  threatens  sloughing,  place  the  joint  in  a 
position  favorable  for  ankylosis,  and  immobilize.  In  a  frac- 
ture of  the  astragalus,  use  a  fracture-box  and  Ilicn  an  im- 
movable dressing,  as  in  fracture  of  the  os  calcis  without 
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deformity.  Fractures  of  the  other  bones  of  the  larsus  arc 
filnioiit  invariably  compound,  and  the  injury  may  require 
drainage  and  immovable  dressing,  excision,  or  even  ampu- 
tniion,  ■ 

Praotures  of  the  metatarsal  bones  are  due  to  direct  f 
force  and  are  almost  always  com|x>und.  Fractures  from 
crushes  u:«ualiy  demand  excision  or  am|)Utntion.  When 
only  one  bone  ts  broken  displacement  is  xlii^hl,  there  is 
severe  pain  on  motion  and  pressure,  and  crepitus  can  gener- 
ally be  obtained.  A  simple  fracture  of  a  metatarsal  bone 
is  dressed  in  a  fracture-box  for  one  week  and  in  immovable 
dressings  for  three  weeks.  ■ 

Fractures  of  the  phalanees  of  the  toes  arc  due  to  direct 
force  and  arc  often  compound.     They  may  require  inimo_ 
diatc  amputation.  H 

Treiitmenl. — In  a  compound  fracture  where  amputation  i* 
unnccev*ary,  drain  with  strands  of  catgut  for  forty-eight 
hours  and  dress  antiscptically ;  at  the  end  of  this  time  apply! 
over  the  bichloride  gauKc  a  gutta-jjcrcha  or  a  pasteboard 
splint  extending  from  beyond  the  end  of  the  toe  to  well  up 
upon  the  sole  of  the  foot,  and  fix  the  splint  in  place  with  a 
spiral  bandage  of  the  toe  and  instqi.  The  splint  is  to  be 
worn  for  four  weeks.  In  a  simple  fracture,  use  a  splint 
of  guHa-i»erclia,  pasteboard,  or  binder's  board,  and  let  it 
be  worn  for  three  weeks. 
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3.    Dt.SEA5K9  OF   THE  JoiSTS. 

Ssmovitis  is  an  inflammation  of  the  synovial  membrane 
alone.  If  other  structures  besides  the  synovial  membrane 
arc  involved,  the  condition  is  known  as  "arthritis."  Most 
cases  of  acute  joint-inflammation  begin  as  synovitis.  Two 
forms  of  synovitis  exist — namely,  acuu  and  ehi-anif. 

Acute  SynovitiB.  —The  causes  of  acute  synovitis  are  con- 
tusions, sprains,  twists,  exposure  to  cold  or  damp,  wounds.' 
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inr<:ction,  and  rheumatism.  The  membrane  is  red  and 
swollen  and  the  joint  contains  an  excess  of  turbid  fibrinous 
fluid.  If  the  inftanim^uion  advances,  arthritis  arises  and 
sometimes  blood  is  effused. 

SymptoiMS. — The  symptoms  of  acute  synovitis  are — pain, 
which  i.i  increased  by  motion  of  the  joint,  by  pressure  upon 
the  articulation,  and  by  a  dependent  position  of  the  limb, 
and  which  is  worse  at  night;  a  fluctuating;  swelling  is  noted, 
most  marked  between  the  ligaments,  which  swelling  bulges 
out  the  synovial  area  and  hides  or  obscures  the  articular 
heads  of  the  bones  (the  patella  float*  up  above  the  condyles) ; 
the  skin  over  the  joint  is  not  reddened,  but  feels  hot  to  the 
hand  of  the  observer ;  the  joint  is  partly  flexed  ;  fever  exists, 
v,irying  in  degree  with  the  size  of  the  joint,  the  acutencss  of 
the  attack,  and  the  nature  of  the  cause.  In  septic  cases 
rigors  occur,  there  is  a  septic  temperature,  and  the  joint 
soon  gives  evidence  of  containing  pus  (periariicular  (edema). 
Traumatic  synovitis  without  infection  tends  toward  cure  with- 
out supiiiiration  if  the  |»ticnt  is  heallhy,  and  ankylosis  is  rare. 
Rheumatic  synovitis  proceeds  to  arthritis. 

Treatment.— \n  treiiting  acute  synovitis,  immobilize  the 
joint  in  the  position  of  rest  (semiflexion),  apply  leeches, 
Iwe  the  ice-b.if^  or  the  Letter  coil,  and  follow  the  cold  by 
lead-water  and  laudanum.  After  a  day  or  two  apply  gentle 
pressure,  intermittent  heat,  and  iodine  and  ichthyol.  If  the 
effusion  is  very  great  and  persistent,  ami  pressure,  astringents, 
and  sortjcfacicnts  fail,  aspirate  with  antiseptic  care.  If  effu- 
sion recurs,  apply  a  plaster-of  l*aris  dressing  or  use  flying 
blisters  and  massage. 

CbroDic  Synovitis, — Chronic  synovitis  follows  acute 
.synovitis  or  it  may  be  chronic  from  the  start.  The  syno- 
vial membrane  looks  nearly  natural,  but  is  (edematous, 
and  the  joint  contains  an  excess  of  fluid.  If  the  (luantity 
of  fluid  is  large,  the  patella  floats  up  and  the  disease  is  called 
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"hydrops  articiili "  or  "dropsy."  In  prolonged  cases  the 
synovial  membrane  is  thickened  in  some  places,  softened  in 
others,  and  is  often  adherent,  and  the  villous  processes  of 
the  synovial  membrane  art:  hypertrophied.  If  the  membrane 
becomes  extensively  softened  (pulpy  degeneration),  the  soft- 
ened areas  buli^  and  suppuration  eventually  occurs. 

SymptoMS. — In  chronic  synovitis  pain  is  absent  or  is  only 
present  through  exercise  or  from  pressure,  and  is  slijjhl  even 
then ;  there  is  some  limitation  of  movement ;  passive  mutiun 
m.iy  <  love  lop  creaking  or  crcpitu.s:  fluctuation  is  apparent; 
there  i»  atrophy  in  the  mu.sclcs  about  the  joint;  and  the 
hypodermatic  needle  will  draw  out  a  viscid,  straw-colored 
or  bloody  fluid. 

Tmiltiiint. — For  hydrops  use  rest  and  pressure  (a  Martin 
rubber  bandage  or,  belter,  a  )>laster  dressing),  massage, 
douches,  fnction.s,  passive  movements,  and  flying  blisters. 
Painting  the  joint  with  iodine  ami  spreading  over  it  blue 
ointment,  and  inunctions  witli  ichthyol,  may  do  good.  The 
actual  cautery  is  a  valuable  expedient.  Aspiration  and 
the  subsequent  use  of  a  plaster-of- Paris  bandage  may  be 
tried  in  some  cases.  Many  surgeons  advise  aspiration,  wash- 
ing out  with  boiled  water,  injecting  a  $  per  cent,  solution  of 
carbolic  acid,  and  immobilizing.  Incision  and  drainage  is 
a  radical  but  proper  plan.  If  pulpy  degeneration  exists. 
perfiinn  an  excision  or  an  erasion.  If  pus  forms,  incise  at 
once  and  dr.iin.  Internally,  treat  any  existing  diathesis  and 
give  good  food,  tonics,  and  stimulants. 

Arthritis. — Ity  this  term  is  meant  not  only  inflammation 
of  a  synovial  membrane,  but  also  of  other  structures  com- 
jxyting  and  surrounding  a  joint.  It  may  follow  a  traumatic 
»ynovili^:  it  may  be  due  to  pus  cocci,  to  tubercle  bacilli,  to 
infectious  diseases  (gonorrhora  and  typhoid  fever),  to  rheu- 
matism, to  gout,  to  syphilis,  and  to  lesion^i  of  the  spinal  cord. 
Arthritis  may  be  either  acute  or  chronic. 
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Tuborcular  Arthritis  (White  swelling;  Strumous  joint; 
Pulpy  defeneration). — Pathology  and  Symptoms. — The  ex- 
citing cause  of  tubercular  arthritis  may  be  strains,  blow«. 
twists,  or  cold.  The  primary  infection  with  tubercle  bacilli 
is  usually  in  the  bone,  though  it  may  be  in  the  synovial 
membrane,  the  joint-c^ip.iute,  or  the  structures  about  Uie 
joint.  If  the  primary  infectiv^e  focus  Is  in  tlic  bone,  a 
portion  of  the  curtilage  is  destroyed  and  the  joint  is  o|>cncd, 
or  a  sinus  forms  and  perforates  the  synovial  mcnibianc. 
[When  tubercular  inflammation  attacks  the  synovial  meiii- 
ine  granulation  tissue  is  formed,  and  the  capsule  and 
periarticular  structures  soon  become  involved  in  the  process ; 
the  parts  thicken  and  soften  from  caseation,  and  they  maylw 
covered  with  tubercles,  thoujjh  but  liltic  fluid  i*t  usually 
effused  into  tlic  joint.  Some  few  cases  present  large  joint- 
cfTusions.  In  the  ordinary"  form  of  arthritis  there  occurs 
what  is  known  as  "gclatiniform  degeneration;"  the  embry- 
onic tissue  i.s  formed  in  large  amount  as  fungous  growths ; 
the  structures  are  markedly  cedematous  and  softened;  the 
relaxed  ligaments  yield  under  pre.-tsure;  the  natural  contour 
of  the  Joint  is  lost,  and  it  becomes  spindle-shaped ;  all  the 
structures,  articular  and  jjcriarticular,  arc   glued   into  one 

■  mass;  the  skin  about  the  joint  is  white,  thick,  and  adherent, 

[and  in  it  one  or  more  large  veins  are  seen;  fluctuation  or 
pseudo-fluctuation  is  noted  when  caseation  has  occurred ; 

I  pain  is  not  ol^en  severe,  but  it  can  usually  be  elicited  by 
certain  motions  or  by  firm  pressure  (but  the  p.iin  will  always 
be  severe  when  the  epiphysis  Is,  involved) ;  the  tem|K;mture 
of  the  part  is  somewhal  elevated;  ileformity  results  from 
destruction  of  hone,  cnrlilage.  and  ligament,  from  muscular 

,  spasms,  and  from  the  habitual  assumption  of  certain  attitudes 
to  secure  relief  from  i>ain  ;  there  is  soon  impairment  of  joint- 
motions.  When  the  products  of  a  tubercular  arthritis  caseate, 
the  tliick  liquid  seeks  exit  by  forming  sinuses  from  which 
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caseous  pus  runs.     If  3  iiinus  bcconK-s  inreclcd  with  pyo 
gcnic  cocci,  and  the  joint   itself  btconies  tlK-ir  prt-y,  acute 
suppuration  arises  in  the  joint,  and  constitutional  involwntcnt 
is  pronounced  and  perilous  to  life. 

In  p^innous  .synovitis  a  large  cfTusion  is  formed,  there  is 
but  little  {> emulation  ti.ssuc,  though  the  tubercles  are  present 
in  large  numbers,  ;ind  the  ligaments  and  structures  about  the 
joint  are  slightly  or  not  at  all  implicated.  The  diagnosis 
early  in  a  case  is  dinficult.  ollen  impossible,  and  the  prognosis 
is  grave.  In  only  a  very  few  ca."«.*-s,  even  when  recugniiied 
early,  is  a  cure  obtained  without  impairment  of  joint- fund  ion. 
The  best  that  can  usually  be  accomplished  is  a  cure  with 
more  or  less  ankylosis,  fibrous  or  bony ;  but  often  ank>'losi: 
is  complete.  I-ong  after  the  disease  is  apparently  cured,  it 
may  break  forth  anew.  'J'ubcrcular  lesions  may  arise  in  a 
distant  organ,  or  general  tuberculoiiis  may  occur.  Caseation 
is  apt  to  produce  severe  constitutional  <lisorder.  Infection 
by  pus  organisms  gives  rise  to  grave  danger  of  septicaemia. 
Death  is  not  unusual  Ironi  exhaustion,  from  septicemia, 
from  disseminated  tuberculosis,  from  tubercle  in  an  import- 
ant organ,  or  from  amyloid  disease. 

Trtatmenl. — Constitutionally,  the  treatment  is  directed 
against  the  tubercular  diathesis.  Ixically,  rest  is  of  the 
first  importance,  and  it  is  maintained  for  many  weeks,  it  being 
obtained  by  splints,  by  a  plaster-of-Paris  bandage,  or  by' 
extension  appliances.  Aspiration  can  be  u.ted  for  fluid 
accumulations.  Caseous  m;isses  arc  often  let  alone,  or  an 
aspirator  is  used  and  the  joint  drained,  w.ished  out  with 
boiled  water,  and  injected  with  an  emulsion  of  iodoform  andfl 
glycerin  (10  [>er  cent.).  Injections  of  balsnm  of  Peru  <)r  of 
iodoform  emulsion  about  the  joint  once  .1  week  are  efficient 
in  some  ca-ses.     If  these  means  Giil,  iftlie  patient  gets  worse, 

if  the  condition  of  the  sufteror  render*  dangerous  the  pro- 
anged  conservative  course,  then    operate,  removing    th« 
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entire  diseased  area  by  crasion,  by  excision,  or  b>-  am[ni' 
tation.    Always  remember  that  an  incomplete  uperation,  a] 
partial  removal,  is  worse  than  no  operation,  -a^  it  open.-;  tlicj 
portals  to  systemic  infection,  and  may  be  resjionsible  for  al 
general  tuberculosis,  scptlcarmia,  or  pyaemia. 

TuberculomB  of  Special  Joints. — Tuberouloiris  of  Uie ' 
hip-Joint  (hip  disease;  nitirbu.s  coxurius;  nioibus  coxa:; 
liip-joint  disease)  usually  begins  in  the  epiphysis.  It  is  com- 
monest in  children,  but  it  may  arise  in  adults.  Traun);itisin 
and  cold  may  be  exciting  ciiuscs. 

Syinpiifuis. — In  tuberculosis  of  the  hip-joint  there  arc 
three  stages:  (i)  the  stape  of  microbic  deposition  and 
multiplication,  the  products  of  tlie  bacilli  causing  irritation 
and  new  growth;  (2)  the  stage  of  progression,  with  forma- 
tion of  embr>-onic-tissue  masses  and  effusion  into  the  joint; 
and  (3)  the  stage  of  caseation,  with  destruction  of  the  joint ; 
and  oflcn  of  the  structures  about  it. 

The   symptoms  of  tlic  /irst  stage  arc   slight   and  ma) 
be  overlooked  entirely.     In  a  child  there  are  night-terrors;.] 
on  getting  about  in  the  morning   the   child   shows  .some] 
lameness,  which  wears  off  during  the  day,  and  it  aoon  grows] 
tired  while  playing  and  lies  down  to  rest,     llicrc  may 
a  slight  limp ;  a  slight  udduclor  sjiasm  may  often  be  noted; 
some  pain  may  occur  in  the  hip  on  tapping  the  sole  of 
foot  while  the  pntient  is  recumbent  with  the  leg  extended;^ 
pain  may  be  complained  of  at  niglit  in  the  hip,  in  the  front 
of  the  thigh,  or  at  the  inside  of  the  knee.     Tlie  diagnosis  in^ 
this  stage  is  more  or  less  problematical. 

[n  the  siiond  xtagf.  or  the  stage  of  appnrent  lenglliening, " 
the  symptoms  are  positive.     The  child  limps;  the  adductor 
muscles  are  rigid;  the  hip  is  broadened  by  an  effusion  ini 
the  joint,  and   fluctuation   may  possibly  be  detected ;   the] 
thigh- muscles  arc  .itrophietl ;  the  extremity  is  pushed  fbr-n 
ward,  ^ducted,  and  everted  (Uie  patient  tilts  the  pelvis  so  aa] 
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to  rcsl  lii%  weight  on  tite  sound  limb);  the  tlii|^1i  U  some- 
what tiexcd:  ill  very  rare  instances  ad<Jiiclion  is  present; 
]>ain  exists,  olteii  sudden  or  starting,  and  is  located  in  the 
joint,  on  the  front  of  the  thigh,  and  to  the  inner  side  of  the 
knee  Jn  the  course  of  the  obturator  nerve;  Uie  pain  is 
aggravated  at  night ;  and  full  extension  and  complete  abduc- 
tion are  not  possible.  The  gluteal  muscles  waste,  and  the 
[jiuteal  crease  is  on  a  lower  level  than  is  that  of  the  sound 
side.  Jarring  of  the  heel  when  the  extremity  is  m  extension 
causes  pain  in  the  hip.  The  above  symptoms  arise  chiefly 
from  joint-effusion,  reflex  irritation,  and  involuntary  or  spas- 
modic muscular  contractions.  lengthening  in  the  second 
stage  is  apparent,  not  real,  but  this  sLtgc  is  spoken  of  as  the 
"  stage  of  lengthening."  The  position  is  shown  on  Plate  g 
(Fig.  4].  The  fluid  effusion  may  be  absorbed  or  m;iy  And 
its  way  externally  by  means  of  sinuses.  Tlie  latter  condi- 
tion  is  known  as  "abscess  of  the  hip."  The  absorption  of 
the  exLidate  or  the  rupture  of  the  capsule  permits  the  con- 
tracting muscles  to  bring  the  head  of  the  femur  into  firm 
contact  with  the  acetabulum  or  its  brim;  the  bones  arc 
worn  away  and  destroyed,  shortening  results,  abduction  and 
flexion  are  increased,  and  the  third  stage  is  established. 

In  the  ikird  stage  the  head  of  the  femur  goes  upward  and 
outward  upon  the  rim  of  the  acetabulum,  the  thigh  is  flexed 
and  fi.xcd,  and  attempts  at  extension  when  the  patient  is 
recumbent  cause  the  pelvis  to  tilt  forward  and  occasion  a 
marked  lumbar  curve  (PI.  9,  Fig.  3).  which  is  due  to  the 
|x:lvis  moving  with  the  femur  as  if  ankyloscd,  and  whicli 
disapiicars  on  flexion,  [n  the  third  stage  adduction  occurs 
because  of  the  ascent  and  movement  outward  of  the  head 
of  the  bone.  Shortening  is  marked.  AfVer  a  hip-abscess 
finds  an  external  outlet  |>yogcnic  infection  is  very  apt  to 
take  place  9.nA  inflammation  is  liable  to  arise,  followed  by 
that  Mate  which  is  designated  as  "  hectic."    If  a  cure  follows 
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thf  lliird  stage,  p:irti»l  or  complete  ankylosis  takes  placer 
if  iliMth  ensues,  it  may  be  due  to  septiea-mia,  tuberculosis  of 
the  viscera,  exhaustion,  or  amyloid  ilcgeneralion. 

Diagnosis  is  very  easy  in  well -established  cases  of  Itip  dts- 
ca»e,  buc  very  difficult  when  the  disease  is  incipient.  Always 
inakc  a  ttystcmatic  and  thorough  examination.  Undress  the 
jiiitient  anil  pliice  him  recumbent  upon  a  uble  or  a  hard 
niiittresK,  with  the  let;s  extended,  and  note  if  the  hecU  are 
level  and  if  the  iliac  spineit  are  on  the  same  level  (depressed 
spine  on  the  affected  side  nteaiis  abducted  extremity,  the 
degree  of  which  is  determined  by  carrying  the  limb  out  until 
the  spines  are  horizontal ;  eIe\'ation  of  the  iliac  s|>ine  on  the 
affected  side  means  adduction,  the  amount  of  which  is  deier- 


Kni.  te,— PiBlltnnt  In  K>|>-)nlnt  Dlwait  UAti  tht  plan  of  tlowinl  %L>r>h  nnj  Trc*ei|. 
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mined  hyadductinn  the  limb  until  the  spines  are  horizontal ; 
Fig.  60);  tr>'  all  the  movements  belonging  to  the  joint,  to 
detect  any  limitations;  try  if  bringing  down  the  knee  pro- 
duces lordosis  (I'l.  9,  Figs.  1,2);  look  for  swelling  and  for 
muscular  wasting ;  feel  if  the  head  of  the  bone  is  enlarged ; 
observe  if  motion  produces  patn  or  if  pre:uurc  causes  tender 
ncBs ;  and  always  carefully  elicit  the  history  of  the  attack,  of 
the  person,  and  of  the  family. 
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Hip  disease  may  be  confounded  with  spinal  caries  in  which 
a  psoas  or  a  lumbar  abscess  has  formed,  with  sacro-iliac 
disease,  with  in&ntilc  paralysis,  with  congenital  dialocation. 
with  lordosis  from  rickets,  and  with  gluteal  abscess.  In  hip 
disease  there  is  always  some  lameness ;  pain  may  be  severe 
or  m,iy  be  absent  entirely,  and  may  be  in  the  hip  or  be  n.'ferred 
to  the  front  of  the  thigh  or  to  the  inner  side  of  the  knee. 
Always  remember  that  the  jxiin  is  not  characteristic,  and  that 
pain  in  the  same  looilities  may  .-iri.>«e  from  aneurysm  of  the 
femoral  or  iliac  arteries,  from  abscess  in  Scarpa's  triangle, 
from  caries  of  the  lumbar  verlebne.  from  sacro-iliac  disease, 
and  from  cancer  of  the  i-ectum.  Altered  position  of  the  linih. 
limitation  of  movement  in  the  hip-joint,  muscular  wasting, 
and  swelling  soon  arise  in  hi|>'joint  disea-se. 

In  disease  of  the  sacro-iliac  joint,  examination  shows  that 
the  movements  of  the  hip>joint  are  unlimited  and  produce 
no  pain,  and  that  pain  is  develo{K,-d  by  piessure  over  the 
sacro-iliac  articulation  and  by  pressing  the  ilia  together. 
In  infantile  paralysis  there  is  no  pain,  but  paralysis  with 
great  muscular  atrophy,  which  comes  on  with  considerable 
rapidity.  In  spinal  caries  with  psoas  abscess  the  evidences 
of  disease  of  the  vertebra:  arc  clear  and  the  pus  is  located 
in  the  groin  external  to  the  femoral  vessels.  The  pus  of 
hip-abscess  generally  gathers  under  the  tensor  vaginsD 
fcmoris  muscle,  but  it  may  reach  Scarpa's  triangle  by  pass- 
ing through  the  cotyloid  notch  or  through  the  bursa  under 
the  psoas  muscle;  it  may  appear  under  the  glutei.  Mailer 
from  a  caseating  .icetatuiluni  m.iy  reach  the  inside  of  the 
pelvis  and  appear  above  Poupart's  ligament 

fivffiioiis. — If  the  case  of  )iip  disease  is  seen  early,  the 
chances  of  cure  are  excellent  in  children,  in  whom  the  dis- 
ease may  be  arrested  »t  any  stage.  Tlie  longer  the  duration 
of  the  disease  and  the  older  the  subject,  the  more  unfavor- 
able is  the  prognosis,     The  cure  takes  many  months,  and 
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advancvd  giscs  only  get  well  by  means  of  ankylosis  with 
shorlcninji  and  deformity.  Hip  disease  may  recur  years  after 
appanrnt  cure,  and  a  person  who  has  had  hip  disease  runs 
a  strong  chance  of  developing  visceral  tuberculosis. 

ComftluatioHS. — The  complications  that  may  accompany 
hij>  disease  are  tlie  following:  Abscess,  as  above  noted. 
Tiiiifriiilous  mtHingit'u,  or  the  condition  known  as  "acute 
liydroceplialuN,"  or  water  on  the  brain,  may  arise  durin);  the 
[)ro(;re$.tof  Ihecase  or  after  apparent  cure,  and  is  apt  loenituc 
ui)on  incomplete  o^ierationit.  It  is  almost  inevitably  fatal. 
Aittyhiil,  lardaftous,  or  xvaxy  ilegiUcraiiuH  of  visara.  which 
condition  follows  upon  profuse  and  long-continued  suppura- 
tions, and  which  is  apt  to  arise  in  the  liver,  .spleen,  kidneys, 
or  intestina]  mucous  membrane.  Tuberculosis  is  not  the  only 
cause,  syphilis  being  responsible  for  at  least  thirty  per  cent, 
of  all  cases.  In  amyloid  disease  of  the  liver  this  organ  is 
much  enlarged,  smooth,  painless,  and  of  increased  consist* 
cncy,  there  is  no  jaundice,  the  spleen  is  apt  to  be  enlarged, 
and  album iiuiria  is  the  rule.  In  amyloid  kidney  large 
amounts  of  pale  urine  of  low  specific  gravity  are  voided; 
albumin  is  usually  present  in  large  amount,  but  may  be 
absent;  globulin  may  often  be  found,  as  may  also  hyaline, 
fatty,  or  granular  casts  .  the  |>aticnt  is  annmiic.  ami  dropsy 
usually  exi-st.s.  Test  the  hy.^lme  casts  with  iodine  for  amyl- 
oid material.  Amyloid  changes  are  usually  slow  in  onset, 
but  they  may  be  rapid  ;  they  are  commoner  in  men  than  in 
women,  and  are  most  frequently  encountered  in  individuals 
between  the  ages  of  ten  and  thirty.  Slight  amyloid  change 
may  be  recovered  from,  but  an  extensive  degeneration  brings 
about  a  fatal  result.  Dr.  Dickson's  famous  theory  of  how 
this  tissue-change  is  caused  is  that  the  flow  of  pus  drains  ofT 
from  the  body  the  alkaline  salts,  especially  the  salts  of 
potassium,  which  drainage  results  in  visccr.il  deposition.^ 
of  de-alkalinized  fibrin.    Phthisis  pulmonalis  is  a  rare  compli> 
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cation,  but  is  a  common  sequence,  often  arising,  sooner  or 
later,  after  the  hip  disease  is  cured, 

TreatmeHl. — In  the  early  stage  of  hip  disease  the  treat- 
ment consists  of  rest.  I'lace  the  patient  upon  a  solid  mat- 
tress and  apply  extension.  In  children  under  ten  years  of 
age,  use  a  weight  of  from  thn:c  to  five  pounds ;  in  children 
between  ten  and  twenty,  use  a  weight  of  from  live  to  eight 
pounds.  A  long  splint  is  oHcn  applied  to  the  Mitmd  ^ide  to 
keep  the  patient  rccnmlK-nt  and  horizontal,  Apply  the  exten- 
sion in  the  long  axis  of  the  limb,  the  extremity  being  placed  in 
the  line  of  the  deformity  due  to  disease  and  being  supported 
by  pillows.  In  lordosis  from  thigh-flexion,  raise  the  limb 
until  the  iliac  spine  is  straight  (PI.  9,  Fig.  6).  If  the  spine  is 
depressed  on  the  aflccted  side,  abduct  the  limb  (PI.  9,  Fig.  7); 
if  the  S]>tne  is  elevated,  adduct  the  limb  until  the  spines  arc 
horizontal  (PI,  9,  Fig.  8),  The  object  in  taking  these  precau- 
tions is  to  enable  the  extension  to  separate  the  femoral  head 
and  the  acetabulum.  Extension  will  remove  flexion  in  two 
weeks  in  a  recent  case  and  in  the  course  of  some  months  in 
an  older  case.  As  flexion  is  relieved  remove  the  pillows  and 
lower  the  leg  so  as  to  keep  up  extension  in  the  long  axis 
of  the  thigh.  Abduction  and  adduction  cinnot  be  rcmove<l 
by  extension.  Always  use  a  cradle  to  hold  up  the  bed- 
clothing. 

Abduction  demands  no  special  treatment.  In  a  movable 
joint  it  will  disappear,  and  in  an  ankylosril  joint  it  is  an  ad- 
vantage,  compensating  hy  apparent  lengthening  for  the  short- 
ening due  to  bone-absorption  or  to  stiinle<l  growth  of  the  limb. 
Adduction  require*  an  addition  of  several  pounds  to  the  ex- 
tension weight,  the  useof  alongiiphnt  on  the  sound  limb,  and 
the  drawing  up  of  the  sound  limb  by  a  rope  and  pulley  toward 
the  head  of  the  bed.  The  weight  used  to  pull  the  sound  side 
lowani  the  head  of  the  l>ed  is  etjual  to  tlwt  used  to  pull  the 
damaged  side  to  the  foot  of  the  bed.     This  expedient  is 
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used  for  a  montli  or  six  weeks.  In  old  caso  where  the 
weight  will  not  bring  about  extension,  anaestlietise  the 
patient,  Rently  straighten  the  limb  a  wry  little,  and  re- 
apply the  weight.  Thomas's  splint  is  used  by  many,  and 
it  rnjiy  be  combined  with  weight  extension  (i'jg.  6i);  or 
Sayre's  splint  (Fig.  62)  may  be  em- 
ployed. Wyelh's  apjianitu-'i  (Kig.  63) 
is  a  fcivorite  with  many  American 
sui^ons. 

Kxtcnsion  in  A  mild  case  must  be 
continued  for  three  months  after  the 
symptoms  have  dis:i]>[>earcd,  and  in  a 
severe  case  the  period  must  be  six 
months.  The  weight  is  gradually 
taken  ofT;  if  symptoms  recur,  the 
weight  i.-i  reapplied ;  if  thty  do  not 
recur,  apply  a  tniclion  splint  or  a 
plaster  dressing,  put  a  high-hccled  boot 
on  the  sound  limb,  and  send  the  patient 
out  on  crutches.  In  young  children 
Pio-eL-ttioDu-'piuieriar  cxtcnsion  Can  be  made  in  a  wheeled 
spiim  m.B.DB).  carriage,  thus  enabling  the  patient  to 

go  out  in  the  fresh  air  and  sunlight.     The   general  treat- 
ment is  tonic  and  restorative. 

If  an  abscess  f<>rms,  incise  it  with  the  most  thorough  anti- 
.s^tic  care,  let  the  llui<f  dr.iin  away,  wash  out  with  corrosive- 
ibiimatc  solution  and  then  with  boiled  water,  inject  with 
iodoform  emulsion,  iniwrt  a  tube,  and  dress  anli-teptically, 
The  old  pUin  of  not  opeiTiting  until  rupture  was  seen  to  be 
inevitable  was  bad.  To  open  early  and  antisc^tically  often 
means  rapid  healing,  the  prevention  of  burrowing,  a  lessened 
danger  of  visceral  infection,  and  an  earlier  cure.  Hectic  will 
not  arise  if  the  abscess  is  opened  with  antiseptic  care. 

Excision  of  the  hip  is  to  be  performed  when  the  head  of 
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the  femur  is  tlctachecl  and  lies  loose  in  the  joint ;  when  pro-j 
ftiHc  stipjmrution  continue  for  a  long  timi;,  and  other  methods  j 
fail  to  arrest  it ;  when  amyloid  disease  is  beginning :  or  when 
very  faulty  position  is  inevitable  without  operation.    Excision 
is  an  operation  of  considerable  danger,  and  the  older  the 
person  the  greater  the  danger.     When  there   is  cxtensfve 
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disease  nf  the  femur,  when  excision  has  been  tried  and  has 
failed,  and  when  the  patient  has  not  the  recutirrative  power 
to  stand  the  long  siege  following  excision,  amputate.' 

Kneo-joint  Dieeaee  (White  swelling).— After  the  hip.  the 
knee  is,  of  all  joints,  the  commonest  site  for  tuberculous  dis- 
ease.   Knee-joint  disease  begins  as  a  synovitis,  or  oftencr  as 
'  Sec  the  aJniitablc  ulicle  ot  lluwud  Manh  in  Trtre»'i  MauuoL 
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an  in  (1.1  m mat Ju II  of  the  femoral  or  the  tibial  epiphysis.  Ifwi 
acute  synovitis  ushers  in  the  case,  there  m»y  be  large  efllisioi] , 
into  the  tcncc-joint  and  partial  flexion.  Swellini;  is  usually' 
sli|;ht  in  knee-joint  disoise.  Pulpy  degeneration  of  the 
synovial  membrane  occurs;  the  joint  enlarges;  Ihc  liga- 
ments sofcim :  the  .-ikin  is  (edematous;  muscular  spasm  is 
marked;  the  leg  i.s  flexed ;  the  bones  arc  disjilaccd  back- 
ward and  oLitivard,  the  foot  being  everted ;  lameness  exists,  due 
chiefly  to  deformity;  pain  may  be  absent,  is  often  slight,  and 

is  rarely  severe.  When  the 
disease  begins  in  the  bone 
or  an  epiphysis  tlicrc  arc 
pain,  tenderness,  lameness, 
swelling,  inability  to  ex- 
tend the  limb  completely, 
sudden  sp-ismodic  muscu- 
lar  contractions,  and  Rnal 
involvement  of  the  joint, 
When  an  abscess  forms,  it 
may  de*.troy  the  joint  very 
rapidly  or  it  may  break  ex- 
ternally. 

TnatHu-nt. — In    treating 
tK.  «,.-6wn'*    rio.«s,-H«irhin™-.  knec-joint  disease,  employ 

KncMplimAppHol.    Kncejojai  Splint.  '  ,  .      ,  ,         '^     ' 

gcnenu  antitunercular  ti-eat- 
mcnt.  Apply  splints  (Figs,  64,  65),  extension  (Fig.  66), 
or  a  plastcr-of- Paris  bandage,  and  keep  the  patient  in] 
bed  for  a  few  weeks;  then  permit  him  to  go  out  with' 
crutches,  with  a  high-heeled  shoe  upon  the  sound  foot 
In  cases  in  which  treatment  was  begun  early  the  disease 
can  often  be  arrested  in  from  eight  to  twelve  months. 
!f  tlic  symptoms  do  not  abate  after  a  number  of  we«-k», 
or  if  tlic  condition  grows  worse  and  an  abscess  arisex, 
aspirate  and  inject  iodoform  emulsion.     If  these  means  Gul 
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open  tlic  joint  and  perform  an  excision  or  an  erasion,  Sonic 
casc^  demand  ampuUlion,  which,  if  the  jvtlk-nt'-s  health  is 
much  imiuircd,  is  to  be  preferred  to  excision. 

Ankle-joint  disease  ))q;ins  usually  as  ;i  chronic  synovitis, 
but  it  ma>'  arine  in  the  tibial  vpiphynis.     The  symptoms  arc 
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pain,  KweDing.  lamcnc&t,  limitation  of  joint-movements,  and 
atrophy  of  the  cdr-muscle<t.  Suppuration  often  occurs,  and 
sinuses  form. 

TrfitHiifnt. — The  treatment  of  ankle-joint  disease  consists 
in  the  employment  of  anti tubercular  remedies,  and  of  rest  by 
means  of  splints  or  plaster.  Caution  the  patient  to  avoid 
standing  upon  the  diseased  extremity.  When  suppuration 
occuni,  open,  drain,  wash  out  with  corrosive-sublimate  solu- 
tion and  with  iodofomt  emulsion,  and  put  up  the  ankle-joint 
in  plaster.  When  joint-disorganiz.ition  occurs,  perform  an 
excision  or  an  crasion.  Some  cases  demand  amputation 
(Syme's  amputation  being  preferred  by  some,  amputation 
above  the  ankle  being  approved  b>'  many).  Ostcopla-stic 
resection  la  sometimes  advised  (Wladimiroff- Mikulicz  opera- 
tion). 

Should »r-joint  disease,  which  is  rare  in  children  and  is 
commonest  in  adults,  begins  cither  in  the  synovial  mem- 
brane or  in  the  epiphysi.s.     ?uin  is  slight.  atro|>hy  of  the 
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deltotd  and  other  muvira  is  acted,  the  joint  is  stiff,  and  the 
scafMlb  ibllows  the  motioos  of  the  htmcnu.  Suppunlioa  is 
fare. 

Treatmfmt. — In  Ir«atii»g  ihottlder-joint  ifiseaie,  employ 
aothubercuUr  remedies  and  todolbnn  ointmcoL  Tut  on  a 
shouIdcr<ap,  apply  the  second  roller  of  Dcnull,  and  hang 
the  hand  in  a  sling.  Maintain  rest  far  at  least  four  months. 
ir  an  abscess  fanns,  open  and  dnio  it.  In  nre  instances 
dead  bone  will  h;ive  to  be  gouged  away.  Caries  sicca  may 
occur.     Kxcision  is  ^^omclinies  required. 

Blbow-Joint  disease  may  begin  in  the  humerus  or  the 
ulna.  Tile  joint  is  swollen,  its  mot'emcnts  arc  somewhat 
limited,  the  slcin  is  usually  hot,  muscular  wasting  is  pro- 
nounced, and  pain  is  generally  sl^ht     Pus  may  form. 

TtetitmtHt. — In  irealing  elbow-joint  disease,  emploj-  anti- 
tubercular  foods,  drugs,  and  hygienic  mca.surcs;  iodoform 
ointment  locally;  rest  by  mean*  of  an  anterior  angular  splint 
(Fig.  67)  and  a  triangular  sling.     If  matter  forms,  open  the 
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joint  and  drain.  Splints  ,irc  to  be  worn  for  from  four  months 
to  :i  year.  If  any  considerable  area  becomes  airiou^,  jjcrform 
an  eraston  or  an  excision. 

Wriat-jolnt  dinesne  maj-  arise  ,"»t  any  age.  Tlie  joint 
presents  a  puffy  swelling,  lows  its  normal  contour,  and 
becomes  spindle-shaped.  Hand«movcmcnts  are  impaired, 
jironation  and  supination  cannot  completely  or  satislactorily 
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be  ix-rfoniicd,  the  joint  is  stiff  and  partly  flcxt-tl.  the  grasp  is 
cnfcebk-d,  paia  may  be  severe  or  !>ligln,  the  skin  is  usually 
hot.  and  muscular  atrophy  is  marked. 

TrtalmeHt. — ^Thc  essential  treatment  in  wrist-joint  disease: 
comprUes  cod-liver  oil,  tonics,  good  food  ntid  fresh  air,  and 
iodoform  ointment  locntly.  Apply  a  Kond  aplint  and  sling 
or  put  on  a  plaster  bandage,  and  maintain  rigid  rest  for  from 
four  to  six  months.  Suppuration  demands  incision  and 
drainage  with  the  maintenance  of  rest.  A  moderate  amount 
of  caries  is  treated  by  drainage  and  rest.  Necrosis  demands 
removal  of  the  se*|uestra.    Exten.sive  caries  requires  excision. 

Septic  Arthritis. — This  infection  is  usually  due  to  the 
staphylococcus  pyogenes  aureus  or  to  the  streptococcus 
pyogenes  which  find  entrance  by  means  of  a  wound,  by  the 
spontaneous  evacuation  into  a  joint  of  the  products  of  an 
osteomyelitis,  by  extension  of  suppurative  tnHammation  ■ 
through  contiguous  structures,  or  by  the  blood-stream,  as 
in  pya:mi3  and  other  conditions. 

Sytaptams. — ^Thc  symptoms  of  septic  arthritis  are — severe 
pain,  which  is  aggravated  by  motion  and  i.^  worse  at  night; 
discoloration,  heat,  and  cedcma  of  the  skin;  partial  flexion 
of  the  joint:  fluctuation;  and  marked  constitutional  symp- 
toms of  sepsis.  The  joint  tends  to  rapid  disorganization, 
and  fatal  .scptic;emia  is  very  .npt  (o  occur.  In  pyaimic  arthri- 
tis several  joints  lieconie  infected. 

TreahHent. — Tlie  treatment  in  septic  arthritis  consists  in 
prompt  inci.«ion,  evacuation,  antiseptic  irrigation,  drainage, 
anti.sq>tic  dressing,  and  immobilization.  Cure  is  followed, 
as  a  rule,  by  ankylosis,  but  in  cases  treated  cariy  tlie  joint 
may  t)e  prest'fveil, 

Infootive  artbritia  arises  in  the  course  of  an  acute  infec- 
tious disease  (such  as  er)-xi)>elas,  t>'phoid  fever,  measles, 
scartittin.t,  vjrioLt).  ami  may  be  due  to  pyogenic  cocci  or  to 
the  s[>ecific  micro-organism  of  the  acute  Infccbous  disease. 
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Joint-inflammation  arisin:;  in  the  course,  or  as  a  sequel,  of 
an  acute  infectious  disease  nuy  or  may  not  suppurate. 

SyinptoMis  ami  Ti-ttttmfnt. — If  no  suppuration  takes  place, 
the  symptoms  of  the  attnck  resemble  those  of  rlieumatism; 
if  suppunition  occurs,  the  synijrtoms  are  identical  with  those 
of  septic  iirthrili*.  'llio  treatmtnl  in  a  non-suppurativc  case  i« 
the  same  as  in  ordinary  synovitis  (p.  39s).  In  a  supjiurativc 
case,  treat  as  in  septic  arthritis  (p.  411). 

GonorrfacDol  Arthritis,  or  Oonorrhasul  Rheumatism. — 
During  the  progress  of  gonorrhara  every  rheumatic  attack 
Li  not  gonorrhoea]  rheumatism,  for  ordinary  rheumatism  may 
just  as  likely  arise  when  a  man  has  clap  as  when  he  haft  not 
this  malady.  Furthermore,  the  term  is  b.id,  as  gonorrhoea! 
rheumatism  iii  not  rheumatism  at  nil,  but  is  a  septic  or  an 

iCtive  disorder  of  the  joints  or  of  the  synovial  membrane*, 
le inflective  matcnal  being  coi)taine<l  primarily  in  the  urethral 
discharge.  Thi.<  infective  arthritis  sometimes,  though  rarely, 
arises  during  the  height  of  a  gonorrhcea,  but  \%  more  fre- 
quently met  with  in  chronic  cases  or  when  the  intensity  of 
the  inflammation  is  abating  in  acute  cases.  Men  suffer  from 
gonorrhocal  rheumatism  far  more  frequently  than  do  women, 
and  the  seizure  is  very  apt  to  recur  again  and  again.  In 
some  cases  many  joints  arc  involved,  but  in  most  cases  only 
a  few  joints  suflcr.  Ostcr  states  that  the  knce5  and  ankles 
arc  most  apt  to  be  involved  in  a  gonorrhtcal  rheumatism, 
anil  that  this  form  of  arthritis  is  peculiar  in  ofien  attacking 
joints  which  are  apt  to  be  exempt  in  acute  rheumatism  ("  the 
stern o-c!avicu tar.  the  intervertebral,  the  tcmporo-maxillarj", 
and  the  sacro-iliac"). 

OuxHges  in  and  about  the  Joint. — The  inflammation  of 
gonorrllceal  arthritis  may  be  located  .iround  rather  than  in 
the  joint,  and  especially  in  the  tendon>sheaths.  Suppuration 
is  unusual,  but  it  docs  occur  in  joints  and  in  tendon« 
siteaths.     Cultivation  of  the  exudate  may  or  may  not  show 
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the  j'oitotocci.  These  organisms  (lie  <|uickly  in  cultivation*, 
and  it  rcquircii  a  mottt  vxiicrt  iNictcnologi^t  to  <kny  (>r;ininii 
positively  thdr  presence.  Osier  suggests  tliat  the  tion-sup- 
purativc  cases  are  due  to  the  action  of  ptomaines  laken  up 
from  the  area  of  primary  infeclioii.  and  that  the  suppurative 
cases  are  due  to  infection  with  pus  cocci. 

Symftotns. — In  gonorrlioral  arthritis  there  may  be  transi- 
tory, intermittent,  and  wandering  pains  in  and  about  the 
joint,  without  any  other  symptom ;  one  or  more  juinU  may 
become  swollen  and  painful,  and  moderate  fever  may  develop. 
An  acute  inflammation  with  intense  p-iin  and  great  swelling 
may  attack  a  single  joint,  in  which  case  fever  will  be  mod- 
erate unless  suppuration  follows.  One  joint,  especially  the 
knee,  may  swell  up  to  an  enormous  extent,  pain,  periarticular 
ardema,  redness,  and  fever  being  absent  (hydrarthrosis,  or 
drops)'  of  a  joint).  Suppuration  in  this  form  is  rare.  The 
tendons,  the  tendon -sheaths,  the  bursa:,  and  the  periosteum 
may  inflame.  A  case  of  ponorrhttal  rheumatism  is  often 
very  hard  to  check.  It  may  last  for  long  periocLi,  and  teiidii 
to  recur  ag.iin  and  again.  Iritis,  pleuritis,  endocarditis,  and 
pericarditis  have  been  observed  as  complications. 

The  diagni>sis  between  gonorrhtcal  rbeum;itism  and  acute 
rheumatism  rests  chiefly  on  the  great  chronicity,  the  slight 
degree  of  fever,  the  cxccs.sive  tendency  to  recurrence,  and 
the  absence  of  |)rofuse  acid  sweats  in  gonorrhceal  rheuma- 
tism ;  and  on  the  .shorter  course,  the  higher  fever,  the  pro- 
fuse ncid  sweats,  the  lesser  tendency  to  rapid  recurrence, 
the  greater  pronencss  to  symmetrical  involvement,  and  the 
greater  frequency  of  cardiac  and  visceral  complications  in 
rheumatic  fever.  I-urthcrmorc,  in  gonorrhrcal  rheumatism  a 
urethral  discharge  certainly  exists  or  recently  existed;  in 
ordinary  rheumatism  a  urethral  discharge  may,  of  course, 
haf)])en  to  be  present.  Gonorrhaal  rheumatism  is  apt  to 
affect  certain  joints  which  acute  rheumatism  rarely  attacks. 
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TreatmcHt. — Internally,  in  treating  gonorrhceal  rlieunu- 
titmi.  the  Si)licylatcs,  the  iilkatici,  .sjIoI,  aiid  iodido  of  potas> 
.siiim  lire  useless;  iron,  ar.tcnic,  Mrychnine,  and  quinine  are 
of  sonic  benc-lit.  In  »u]>piirativ(.'  c;uti.-s,  incise  and  drain  (sec 
StptU  Atihrilis,  p.  411).  In  non-.'iui>|>urativc  ca-tes,  treat  as 
in  synovitis  (p.  395).  In  lingering  aises,  employ  massage, 
jMssive  motion,  flying  blisters,  and  the  hot  iron;  if  these 
means  tu\,  a\Kn  the  joint,  wash  it  out  with  some  antiscjitic 
fluid,  and  dri'^s  nntiscptiCdlly  (or  aspirate  and  inject). 

Rheumatic  Arthritis. — Acute  rheumatism  is  a  self-limited 
febrile  malady  whose  characteristic  features  arc  polyarthritis, 
profuse  acid  sweats,  and  a  tendency  to  hc-irt'involvcnienl. 

Symptoms  of  Aeute  Rheumatism. — In  acute  rheumatism  the 
case  bcf^ins  with  malaise  and  fovcr.  and  one  or  more  jumts 
become  affected.  Tlie  inflammation  spreads  from  joint  to 
joint,  is  apt  to  be  symmetrica],  and  when  it  arises  in  fresh 
joints  it  is  apt  to  disappear  quickly  in  those  previously 
affected.  The  temperature  is  high,  the  skin  swe.-tts  profusely, 
the  joints  are  red,  swollen,  hot,  and  excruciatingly  p;tinful, 
and  the  structures  about  the  joint  are  ccdcmatous.  After  a 
short  time  the  inflammation  subsides  in  one  joint  and  passes 
into  another,  the  joint  first  attacked  regaining  its  functions. 
Suppuration  does  not  take  place.  Anaemia  is  pronounced, 
exhaustion  is  profound,  the  sweat  is  sour,  the  saliva  is  acid. 
the  tirinc  ts  acid,  scanty,  high-colored,  oflcn  contains  albumin, 
and  is  deficient  in  chlorides.  Cardiac  disease  is  apt  to  be 
caused  (endocarditis,  pericarditis,  or  myocarditis).  Nodules 
may  form  upon  fibrous  structures,  hyperpyrexia  is  not  unu- 
sual, and  cerebral  or  pulmonary  complications  may  occur. 
Chronic  rheumatism  rarely  follows  repeated  attacks  of  acute 
rheumatism,  but  arises  insidiously  in  people  who  have  been 
exposed  to  cold  and  damp,  who  have  suficrcd  from  poverty, 
hardship,  and  privation,  or  who  have  had  much  worry.  The 
capsule  and  the  tcndon-shcalhs  thicken,  and  there  is  usually 
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but  little  cfTusion  in  the  joint,  but  llie  articulation  becomes 
slifT  and  painrul.  TIk  joint-cartilages  arc  occasionally  eroded. 
Muscular  atrophy  occurs. 

Syniptomi  n/  Ckronit  fi/tf/tma/ism, — Chronic  rheumatism 
is  indicated  when  the  aflcclcd  Joints  arc  stiff  and  painful  and 
arc  a  little  swollen,  but  not  red.  Dampness  and  cold  aggra- 
vate the  symptoms.  One  joint  or  many  may  be  affected, 
but  usually  many  arc  involved.  1'a.Hsivc  movements  cause 
the  joint  to  creak  and  develop  crepitus  in  the  tcndon>shcath». 
'Hie  muscles  are  wasted.  The  joint  may  ankylose.  Ann:miu 
is  usually  pronounced.  There  is  no  fever  and  no  tendency 
to  suppuration,  and  the  disease  is  incurable. 

The  IrfiitmeHt  in  acute  rheumatism  comprises  the  use  of 
alkalies,  salicylates,  etc.  (Sec  a  book  upon  medicine,  as  acute 
rheumatism  is  in  the  physician's  province.)  In  chronic 
Hieutiialism,  maintain  the  general  health  of  the  jiatient,  give 
courses  of  iron,  arsenic,  and  str>-chnine,  and  an  occasional 
course  of  iodidi.-  of  potassium  or  a  salt  of  tilhium,  and,  if 
possible,  send  him  every  winter  to  a  warm  climate.  Turkish 
baths  give  the  greatest  po.ssibIc  relief.  The  waters  and 
regimen  of  CarUhad  and  Vithy  arc  of  immense  though 
temporar)'  benefit.  The  patient  will  obtain  relief  at  the  hot 
springs  of  Virginia.  The  patient  mu.st  avoid  damp  and 
must  wear  woollen-i.  Frictinns,  the  douche,  massage,  flying 
blisters,  counter-irritation  with  the  hot  iron,  iehthyol  oint- 
ment, and  nicfcunat  ointment  are  of  benefit.  In  partial 
ankylosis,  ^ve  ether  and  break  up  the  adhcttons. 

Gouty  arthritiB,  which  appears  especially  in  the  smaller 
joints  (as  the  fingers  and  the  metatarso-phalangeal  joint  of 
the  big  toe),  is  due  to  a  deposition  of  urate  of  sodium  in  the 
joint  and  in  the  jieriarticular  structures.  This  irritant  urate 
of  sodium  causes  inflammation,  inflammation  forms  embr>'- 
unic  tissue.  cnibr>'onic  tissue  is  converted  into  fibrous  tissue, 
and  tile  fibrous  tissue  contracts  and  thus  deforms  the  joint 
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and  limits  its  mobility.  A  threat  mass  tA  urates  in  a  joiat 
constitutes  a  "'  chalk-stone." 

Symptoms. — The  premonitory  symptoms  may  be  observed 
for  a  day  or  so,  but  the  acute  seizure  occurs  early  in  the 
morning,  the  |>aticnt,  as  a  rule,  being  aroused  by  excruciat- 
ing pain  in  the  mctatarso-phiilangeal  articulation  of  the  great 
toe,  The  joint  swells,  and  the  skin  over  it  feels  hot  to  the 
hand  and  becomes  shiny.  There  is  considerable  fever.  After 
a  few  hours  the  ferocity  of  the  seizure  ab.ite-s,  recurring 
again  with  renewed  violence  e.irly  the  next  morning,  these 
remissions  and  recurrences  taking  place  Tor  six  or  eight 
days,  when  the  attack  subsides.  In  patients  with  chronic 
gout  many  joints  are  stiffened  and  deformed  as  a  result  of 
repeated  attacks.  Chalk-stones  form,  and  the  skin  above 
them  nuy  ulcerate.  Such  patients  are  chronic  dyspeptics, 
have  high-tension  pulses,  their  hearts  arc  hypcrtrophied,  and 
their  urine  contains  albumin  and  casts. 

The  treatment  of  gouty  arthritis  belong.-^  to  the  physician. 
an<l  not  to  the  surgeon,  although  to  the  latter  the  disease 
should  be  known,  so  that  it  can  be  (h:ignosticatcd  from  other 
maladies. 

Arthritis  Dofonnans  (Rheumatoid  arthritis;  Osteo-ar- 
thritis;  Rheumatic  gout). — In  this  disease,  which  is  not  a 
combination  of  gout  and  rhcumatisin,  the  synovial  mem- 
brane is  aflected.  the  cartilages  arc  diseased,  the  pcriarticular 
struclurcs  are  involved,  and  masses  of  new  bone  arc  formed. 

Arthritis  deformans  has,  as  I'rof.  John  K.  Mitchell  ]H>intcd 
out,  a  probable  nervous  origin.  It  arises  especially  in  per- 
sons who  have  been  worried,  driven,  and  harassed.  There 
is  apt  to  be  muscular  atrophy;  trophic  lesions  of  the  hair 
and  nails  arc  likely  to  occur,  and  the  symptoms  arc  dis- 
]iosed  to  be  sj'mmetrical.  'I'he  ciius,itivc  lesion  has  not  been 
determined.  Rheumatic  gout  is  commoner  in  women  than 
in  men.     The  greatest  liability  exists  between  the  ages  of 
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twenty  and  thirty,  but  childri^n  may  acquirv  the  diseaHC,  and 
it  may  also  be  dcvclojwd  in  ijcojili;  beyond  middle  life. 
Arthritis  deformitns  may  attack  the  rich  or  the  pour;  it  dues 
not  result  from  f;out  nor  follow  rheunuiti.sm,  it  is  not  caused 
by  damp  and  culd,  and  it  does  not  ari^e  from  traumatism. 
Apes  in  captivity  may  develop  it. 

Arthritis  deformans  differs  from  gout  in  the  entire  absence 
of  urate  deposit,  and  it  differs  from  chronic  rheumatism  in 
the  extensive  alterations  in  tlic  joint-structures.  The  changes 
begin  in  the  cartilage;  the  cartilage-cells  multiply,  the  inter- 
cellular substance  degenerates,  the  pressure  of  the  bone  causes 
thinning,  and  at  length  the  cartilage  is  entirely  destroyed 
and  the  bone  is  exposed.  The  exposed  bone  is  altered  in 
shape,  is  hardened,  and  is  worn  away  in  the  centre,  the 
periphery  increasing  in  thickness  by  ossific  deposit;  thus 
l))c  centre  becomes  deepened  by  absorption  and  the  periphery 
bulged  and  Icngtliencd  by  deposit  The  fringes  of  the  syno- 
vial mcmbr,inc  hypertrophy  .ind  multiply,  and  some  of  them 
are  ajrt  to  break  off  (loose  cartiUges).  The  capsule  and  the 
ligaments  of  the  joint,  as  a  rule,  become  fibrous  and  con- 
tract, but  they  may  soften,  relax,  and  permit  of  dislocation. 
The  jomi  u^tually  contains  no  effusion,  but  in  some  cases 
there  is  great  effusion  (hydrarthrosis).  The  tendons  about 
the  joint  may  become  fibrous  and  contracted,  they  may 
ossify,  the}'  may  be  separated  from  the  bone,  or  they  may 
be  destroyed  entirely.  Deformity  is  marked  and  motion  is 
limited.  The  fingers,  when  involved,  show  nodules  on  the 
skies  of  the  joints  (llcbcrdcn's  nodules).  The  vertebra: 
may  be  involved.  Almost  all  the  joints  may  suffer.  Sup- 
puration does  not  occur. 

Symfiloms. — Charcot  classifies  arthritis  deformans  into 
three  forms,  and  gives  their  symptoms  as  follows : 

(0  Htbcrdfu's  nodasit'us.  which  condition  is  commoner  in 
women  than  in  men,  conies  on  between  the  ages  of  tliirty 
t; 
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ami  forty,  .niid  w  csijeciiilly  common  in  neurotic  subj< 
TJic  iiitcqiliiibngc-a)  Joints  l>ccoiiii;  thi;  victini.H  of  atUicks 
niodomtc  swelling  and  of  some  tenderness,  wliicti  attacks  j 
arc  not  scvcix',  but  recur  again  and  again.  After  a  timej 
^mall  turil  swellintjs  (nodosities)  a|>|x:ar  u]>on  Ilic  sides  of| 
tile  dorsal  sur^ces  of  the  second  anil  third  phalanges,  rc-j 
main  permanently,  and  slowly  incrcjise  in  size.  The  jointaj 
become  slifT  and  creak  on  movement,  the  cartilage  is  dc- ' 
stroyed,  anil  contractions  and  rigidity  develop,  but  there  is  I 
no  fever  and  the  larger  joints  arc  not  involved.  The  malady  , 
IN  incurable. 

(2)  !'rogrc$ih'e   rhotmalie   gout,  which  may  be  acute  or  I 
chronic.     The   acule  form  beijins  as  does  rheumatic  fcvcr.j 
There  are  moderate  fever,  and  swelling,  but  no  redness,  of  a 
number  of  joints,  of  bursa;,  and  of  tcndon-shcaths ;  the  joints 
are  stiff  and  crepitate,  and  arc  apt  to  be  symmetrically  in- 
volved ;  muscular  atrophy  begins  early  and  rapidly  becomes  1 
decided;    p^iin   is  slight.     This  acute  form    is  apt  to  arise' 
in  young  women  alter  pregnancy,  but  is  not  unusuM  at  the  1 
climaetenc  and  in  children.     Ana:mia  always  exists.     Tlic: 
case  is  ;ipt  to  advance  progressively  until  a  number  of  joints  < 
are  firmly  locked,  when  it  may  become  stationary.     A  fresh 
pregrtiincy  will  develop  anew  the  acute  symptoms.     In  the' 
(firanu  form  swelling  and  |xiin  on  movement  are  noted  in 
certain  joints.     The  involvement  is  apt  tn  be  symmetrical. 
Attacks  of  swelling  and  pain  alternate  with  periods  of  quies*  | 
cence.  but  the  disease  does  nut  cease  its  advance.     Articu- 
lation aller  articulation  is  attacked  by  the  malady  until  almost 
all  the  joints  arc  involved;   deformity  and  stiffness  become 
pronounced,  and  pain  may  or  may  not  be  severe.     There  is 
no  fever.     Muscular  atrophy  is  marked. 

(3)  Partial  rhmmatU  f^ovt  attacks  one  articulation,  and  it] 
is  most  often  met  with  in  old  men.     It  m.w  fix  itself  on  the 
vertebral   column,  on   the   knee,  on   the   shoulder,  on  the 
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elbow,  or  on  the  hip.  Tho  joint  grates  and  becomes  stiff, 
swollen,  and  deformed;  the  muscles  atrophy;  there  is 
usually  p<iin,  but  fever  is  absent.  HanJAl  rheumatic  gout 
of  the  hip-joint  in  an  old  person  is  known  as  "morbus  coxa: 
senilis,"  and  partial  rheumatic  gout  of  the  vertebral  articu- 
lations causing  fixation  is  called  "  spondylitis  deformans." 
Trealmtnt. — Rheumatic  gout  cannot  be  cured,  but  in  some 
cases  it  reinnirts  st.ition.iry  for  iti,^/  years.  'I'rcat  the  ana;niin 
by  iron,  arsenic,  good  food,  and  fresh  air.  Debility  is  met  by 
.-(trychnia.  Hot  baths  of  mineral  wMcr  do  good,  Ma.i:sage 
retards  the  progress  of  the  case,  relieves  the  pain,  helps  the 
absorption  of  the  effusion,  and  delays  fi.xation.  During  an 
acute  exacerbation  the  joint  should  be  put  at  rest  for  a  day 
or  two,  and  there  should  be  used  lead-water  and  laudanum, 
cold  water,  or  tincture  of  arnica.  Douches  and  hoi  baths 
improve  these  cases,  but  electricity  is  entirely  useless. 
Counter-irritants  do  no  good.  The  patient  is  unfortunately 
liable  to  develop  the  opium  habit.  In  dropsy  of  a  joint,  if  it 
arises,  try  compression  with  a  Martin  band.-igc,  and  if  this 
fails,  aspirate  an<)  inject  carbolic  acid.  Patients  with  rheu- 
matic gout  do  best  in  a  w.irm  dry  climate.  Cod-liver  oil 
does  good,  .Ts  it  improves  nutrition  and  hence  retards  the 
progress  of  the  disca.sc.  Do  not  be  tempted  to  immobilize 
the  joint.s  beyond  a  day  or  two:  fixation  only  hastens 
ankylo.sis, 

Charoot'a  DLseaB«  (Tabetic  arthropathy ;  Charcot's  joint ; 
Neuropathic  arthriti.s). — ^This  condition  is  an  osteo-arthritis 
due  lo  trophic  distur)>ancc,  arising  in  a  sufierer  from  loco- 
motor ataxia,  and  is  an.itomically  identical  with  rheumatic 
gout.  The  knee  is  most  apt  to  lie  attacked.  The  disease  begins 
acutely,  often  as  a  .-(uddcn  effusion  which  after  a  time  disap- 
pears. Pain  is  slight  or  is  absent,  there  is  no  constitutional 
involvement,  and  the  condition  is  unconnected  with  injury. 
The  bones  and  cartilages  are  rapidly  destroyed ;  fracture  is 
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j^  to  occur;  the  joint  crcilcn  and  gntles;  the  soflcnirif;  aod 
relaxation  of  ligaments  permit  an  extensive  range  of  raovc-fl 
ment;  great  defomiity  ensues ;  dislocation  is  apt  to  occur; 
murtcular  atrophy  is  decidcfi ;  and  pus  occosiooaUy,  ttiough 
very  rarely,  forms. 

Treatment. — The  treatment  of  Charcot's  disease  consists 
in  the  wearing  of  an  apparatus  to  sustain  tlie  joint.  Re- 
section is  recommended  by  some,  but  most  surgeons  do  not 
advise  its  pcrfotnuncc. 

Bjrsterical  Joint  ^llrodie's  joint)  is  a  condition  mostly 
encountered  in  young  women.  1'he  disease  occurs  in  the 
knee  and  ihe  hip,  and  often  follows  a  slight  injury  which 
acts  as  an  auto-suggestion,  a  latent  hysteria  being  awakened 
into  action  and  loailized,  though  severity  of  the  injury  doe% 
not  determine  tlie  severity  of  the  symptoms.  The  disease  may 
ensue  upon  an  arthritis  or  may  arise  without  ajtfiarent  cause. 
The  patient  resists  passive  motion  strenuously  and  claims 
that  it  cnuw^  much  pain.  There  is  occasionally  some  mus- 
cular atrophy  from  want  of  use.  and  the  joint  is  a  little 
swollen.  The  skin  is  hyper.'esthctic,  .and  a  light  touch 
Ciiuscs  more  pnin  than  doct  deep  pressure.  The  muscles 
may  be  ri^id.  The  joint  may  be  maintained  either  in  flexion 
or  in  extension,  but  it  i.i  rarely  in  the  exact  de^jree  of  flexion 
assumed  for  case  in  a  true  joint-infl-imm.ition..ind  the  portion 
is  apt  l(>  be  changed  from  day  to  day  or  from  hi>ur  to  hour. 
The  skin  is  usually  cool,  but  may  be  hot.  and  a  periodically 
developed  heat  may  be  observed,  especially  at  night,  accom- 
panied  apparently  by  much  pain.  The  pain  in  some  cases  if 
a  neuralgia,  but  in  m»«t  cases  is  a  pain  hallucination.  In 
•ome  rare  cases  organic  disease  arises  in  a  hysterical  joint. 

I  lystericil  phenomena  arc  seldom  isolated,  but  are  asso- 
ciated with  certain  stigmata  which  may  be  latent.  These 
stigmata  are  concentric  contraction  of  the  visual  fields, 
pharyngeal    aiia:sdiesia,    convulsions,   hysterogenic    Eoncs, 
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globus  hystcricut,  clavus  hystericus,  zones  of  anxsthcsiu. 
especially  hcmiana-Kthc-sia  and  hypcra:sthctic  areas.  Such 
patients  are  predisposed  by  inhcritartcc.  and  have  previously, 
as  a  ruli-.  had  nervous  troubles.  Hysterical  phenomena,  be 
It  remembered,  lack  rcRularily  of  evolution,  and  are  pro- 
duced, altered,  or  abolished  by  mental  inllucncc.t  and  physi- 
cal sensations  which  are  without  effect  in  causing,  modifying, 
or  curing  or^^anic  disease.  The  general  health,  as  a  rule,  \% 
good,  but  neurasthenia  may  coexist.  In  examining  thwe 
patients  the  observer  will  note  that  the  .lymptonis  di-tappcar 
when  the  attention  is  diverted,  that  tlicy  are  out  of  all 
proportion  to  the  local  evidence.*  of  the  disease,  that  there 
is  no  evidence  of  joint-tlest ruction,  and  that  light  touching 
causes  more  pain  than  does  fimi  pressure.  If  the  patient  is 
anesthetized.  |>erfect  joint-mobility  will  be  found. 

Treatment. — The  treatment  in  hy.sterical  joints  comprises 
attention  to  the  general  health,  the  employment  of  nourishing 
and  easily-digested  food,  tho  prevention  of  constipation,  and 
the  administration  of  tonics  if  they  are  needed.  The  sur- 
geon must  dominate  his  patient's  mind  and  maVc  her  realize 
that  he  is  master  of  the  case.  Me  is  to  be  an  inexorable  but 
just  ruler — never  a  brutal  or  a  cruel  one.  If  possible,  send 
the  patient  away  from  the  sympathies  of  her  home  and  let 
her  have  the  rest  treatment  of  Weir  Mitchell.  Local  rem- 
cdie.'*  applied  to  the  joint  do  harm,  as  a  rule,  by  concentrating 
afresh  the  patient's  attention  upon  the  articulation,  although 
the  hot  iron  sometimes  docs  good.  Suggestion  in  the  hyp 
notic  state  may  be  tried.  The  u-sc  of  morphia  should  be 
avoided  as  being  the  worst  of  enemies.  Never  immobilize 
the  joint,  and  always  use  massage,  pa.ssivc  motions,  and 
frictions. 

Neuralgria  of  the  Joints  as  an  independent,  isolated  aflcc- 
tion  !■*  extremely  rare.  thouf;h  as  a  complication  of  other  dis- 
eases it  is  by  no  means  uncoiimion.     The  neuralgia  is  more 
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odcn  around  the  joints  than  in  them,  and  is  c-^^cially  frequent 
in  the  knee  and  the  ankle.  Joint- neuralgia  may  arise  in  any 
person,  but  it  is  more  commonly  present  in  young  neurotic 
females.  The  pain  may  be  persistent  or  it  may  occur  in 
periodic  storms,  and  it  is  often  linked  with  neuralgia  in 
other  paft-s.  The  pain  may  be  dull  and  aching,  but  it  is 
more  often  sharp  and  shooting,  joint-neuralgia  i.s  .iiiiiociated 
with  tenderne<i!i  on  pressure,  soreness  on  motion,  often  with 
transitory  swelling  without  redness,  and  sometimes  with 
numbness  of  the  extremity,  'nie  diagnosis  dcpcnd.s  on  ihc 
temperament  of  the  patient,  the  sudden  on-tel  of  the  pain, 
the  absence  of  con.<(titul!onal  symptoms,  and  (he  free  mobility 
of  the  joint,  especially  under  ether.  Articular  neuralgia  may 
depend  upon  disease  or  injury  of  the  central  nervous  system, 
upon  malaria,  syphilis,  neurasthenia,  rheumatism,  gout, 
hysteria,  and  neuritis,  and  may  be  due  to  reflected  irritation, 
especially  from  the  ovaries,  Uie  womb,  and  the  rectum. 

Treatment. — The  treatment  to  be  observed  in  joint-neural- 
gia is  to  maintain  the  general  health;  cx-iminc  for  a  possible 
exciting  cause,  and,  if  found,  remove  it ;  give  a  long  course 
of  iron,  c|ninine,  and  strychnine  or  of  arsenic.  In  rheumatic 
or  gouty  subjects  give  suitable  drugs  and  intist  upon  proper 
diet.  During  the  attack  use  phcn.icetin-  Morphia  must 
occasionally  be  used  in  severe  cases,  but  be  careful  of  it. 
and  never  tell  the  patients  they  art;  Ltking  it,  a.s  there  is  a 
liability  of  their  forming  the  opium  habit.  Locally,  employ 
frictions,  ointment  of  aconite,  and  heat,  and  keep  upon  the 
part  a  piece  of  Aanncl  .soakwl  tn  a  mixture  of  soap  liniment, 
InuiLinum.  and  chloroform  (Gros-'*).  Never  let  a  joint  stiflen ; 
any  tendency  to  do  so  should  be  met  by  daily  inas-^ige,  fric- 
tions, passive  motion,  and  the  hot  and  cold  douche.  In 
some  rare  cases  nerve-stretching  or  neureelomy  becomes 
nccessar)-. 

Articular    Wounds    and    Ii\)urie8. — A   »OH-p(>tetratittg 
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wound  requires  antiseptic  irri^.ition.  stitcliitig,  and  antif^qitic 
dressing  upon  a  splint.  A  f>ineliatittg  wound  is  very  serious, 
and  it  may  be  due  to  compound  fracture  (j>.  307),  to  com- 
pound dislocation  (p.  435).  to  Runshoi  wounds,  or  to  ^tabs. 
ir  a  bursa  near  a  joint  be  injuied,  secondary  pcnelmtion  may 
occur  as  a  result  of  suppuration.  In  a  penetrating  wound, 
besides  pain,  hcmorrbai^e.  and  swelling,  there  is  a  flow  of 
synovial  fluid.  A  small  amount  of  synovia  flows  from  an 
injured  bursa,  a  large  amount  from  an  open  joint. 

Trtalmcut. — If  a  joint  is  opened  ascptically  (as  when  incised 
by  the  surgeon),  it  gets  well  nicely  under  rest  and  antisepsis^ 
If  a  joint  is  opened  by  a  septic  body,  suppurative  arthritis 
is  apt  to  arise,  and  the  indications  arc  to  irrigate,  drain, 
dress  .intiscptically,  and  secure  rest.  In  gunshot  wounds,  if 
antisepsis  is  not  employed,  suppuration  is  inevitable;  hence 
military  surgeons,  as  a  rule,  have  advocated  amputation  or 
excision  in  gunshot  splintcrings  of  large  joints.  In  the.sc 
injuries  the  wound  is  enlarged,  the  Anger  i.s  introduced  to 
discover  and  remove  foreign  bodies,  through-and-th  rough 
drainage  is  secured,  a  tube  is  inserted,  the  joint  is  irrigated, 
antiseptic  dressings  are  applied,  and  the  extremity  is  placed 
upon  a  splint.  Very  severe  cases  demand  resection  or  even 
amputation.  Ankylosis  more  or  less  complete  follows  a 
gunshot  wound  of  a  joint.  If  the  joint  suppurates,  the 
drainage  must  be  made  more  free,  sinuses  must  be  slit  up 
.ind  packed,  sloughs  must  be  cut  away,  dead  bone  must  be 
gouged  out.  and  the  patient  must  be  placed  upon  a  stimu- 
lant and  tonic  plan  of  trcalnicnt 

Sprains. — A  sprain  is  a  joint-wrench  due  to  a  sudden  A 
iwUt  or  traction,  the  ligaments  being  pulled  upon  or  lace-  " 
rated  and  the  surrounding  parts  being  more  or  1l's,s  damaged. 
A  sprain  is  often  a  self-reduced  dislocation.  The  joints  mast 
liable  to  spr.ains  are  the  knee,  the  elbow,  and  the  ankle. 
'Hie  smaller  joints  are  also  often  sprained,  but  the  ball-.ind- 


I 
I 


424 


A  MANUAL    OF  SVRGEItV. 


socket  joints  arc  infrcqucatly  sprained,  tlicir  noniial  range 
of  free  movement  saving  them;  they  do  occasionally  sufTer 
severely,  however,  as  a  result  of  atiduction.  In  a  l>.id  sprain 
Ihe  ligaments  are  torn;  the  synovial  membrane  is  contused 
or  crushed ;  heniorrh;ige  takes  place  into  and  abnut  the 
joint ;  miMclcs  and  tendons  ;ire  stretched,  displaced,  or 
lacerated ;  vessels  and  nerves  are  dam;iged ;  the  skin  is  often 
contused ;  and  portions  of  bone  or  cartil.itje  may  be  detached 
from  their  pro[>er  habitat,  though  still  adhering  to  a  liga- 
ment (sprain>frTtctures).  Sprains  arc  commonest  in  young 
persons  and  in  adults.  A  joint  once  sprained  is  very  liable 
to  a  repetition  of  the  damaj^e  from  slight  force.  Sprains  are 
common  m  a  limb  with  weak  muscles,  in  a  deformed  extrem- 
ity in  which  tlic  muscles  act  in  unnatural  lines,  and  iti  a  joint 
with  relaxed  ligaments. 

Symptoms. — The  symptoms  m-mifcstcd  in  sprain.^  are  as 
follows:  severe  pain  in  the  joint,  accompanied  by  weak- 
ness, nausea,  often  by  vomitinj;.  and  sometimes  by  syncope. 
Imp-tirment  or  loss  of  motion  is  present.  This  condition  is 
succeeded  by  a  season  of  relief  from  pain  while  at  rest, 
numbness  being  complained  of,  and  p-tin  on  motion  being 
severe.  Ver>-  soon  .swelling  begins  if  hemorrlLige  is  severe, 
In  any  case  swelling  begins  in  a  few  hours,  Movement  of 
the  joint  becomes  difficult  or  impossible;  the  tear  in  the 
ligament  maybe  distinctly  felt;  pain  and  tenderness  become 
intense ;  joint 'crepitus  wilt  be  detected  ;  and  in  a  day  or  two 
discoloration  becomes  marked. 

Diagnosis  and  fVognosis. — Sprain-fractures  cannot  be  tliag- 
nosticatcd  with  certainty.  The  diagnosis  must  be  made 
from  fracture  .and  dislocation.  In  fracture,  crepitus  and 
mobility  exist ;  in  dislocation,  rigiditj'.  The  diagnosis  should 
be  made  by  a  consideration  of  the  joint  involved,  of  the  age. 
of  the  nature  of  the  force,  by  the  length  of  tlic  limb,  by  the 
fact  that  the  patient  could  use  the  joint  for  at  least  a  short 
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time  after  the  accidont,  and  by  the  local  feel  an<l  niovemcnu 
of  the  part.  The  firagnosis  depends  on  the  sijte  ol  the  joint, 
on  the  extent  of  laceration,  and  on  the  amount  of  intra* 
articular  hemorrhage.     The  Jan^jer  is  ankylosis. 

Treatmtnt. — The  indications  are,  firsit.  to  limit  inflamma- 
tion, and,  secondly,  to  restore  the  functions  of  the  joint, 
tn  a  mild  sprain  use  lead-water  and  laudanum  or  apply  at 
once  a  Hilicitc  dressing.  In  a  .tevere  .tprain  place  the  extrem- 
ity upon  a  splint  and  to  the  joint  apply  flannel  kept  wet 
with  lc.id-watcr  and  laudanum,  iced  water,  tincture  ofaniica, 
alcohol  and  water,  or  a  solution  of  chloride  of  ammonium. 
The  ice-bag  should  from  time  to  time  be  laid  upon  the 
flannel  for  periods  of  twenty  or  thirty  minutes.  Leeches 
arotind  the  jnint  do  good.  Constitutionally,  employ  the  rem- 
edies for  inflammation  (p-  60).  Morphia  or  Dover's  powder 
is  given  for  the  p.tin.  Judicious  bandaging  limits  the  swell- 
ing. 

After  a  day  or  two,  if  the  symptoms  continue  or  if  they 
grow  worse,  use  hot  fomentations,  hot  lead-w.iter  and  lauda- 
num, the  hot-w;tter  bag,  plunge  the  extremity  freqitcnlly  in 
very  hot  water,  or  apply  he;it  by  I-eiter'.<  tubes.  When  the 
acute  symp(om^c  lie^^in  tn  subside,  rub  Mimulatinf^  liniments 
upon  the  joint  once  or  twice  a  day  and  employ  firm  com- 
pression by  means  of  a  bandage.  Many  cases  do  well  at 
this  ittage  under  the  local  use  of  ichthyol  and  lanolin  {50 
per  cent.),  tincture  of  iodine,  or  blue  ointment,  l^tcr  in 
the  case,  use  the  hot  and  cold  douche,  massage,  frictiontt, 
passive  motion,  and  the  bandage.  .Give  iodide  of  potassium, 
often  use  tonics  internally,  and  insist  on  open-air  exercise: 
Many  sprains  may  be  put  up  in  an  immovable  dressing 
about  the  first  day  or  two  alter  the  accident.  If  the  Joint 
contains  much  blood,  aspiration  should  be  pmctised  before 
the  dressing  is  applied. 

AnkyloeU. — When   a  joint-inflammation    eventuates    in 
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the  formation  of  rKw  tissue  in  .iml  about  the  joint,  contrac- 
tion of  this  tissue  limits  or  destroys  joinl-mobihty,  producing 
the  condition  known  as  "ankylosis."  Ankylosis  may  be 
complete  (bony)  or  incomplete  (fibrous);  it  may  ansc  from 
conttactures  in  the  joint  (true  or  imra-articular  ankylosis) 
or  from  contractures  in  the-  structures  external  to  the  joint 
(false  or  extra-articular  ankylosis). 

True  or  intra-arlkular  ank)'lo5is  may  arise  from  any  cause 
which  produce!!  joint-inflammation  with  formation  of  new 
tUsue,  and  may  be  due  to  wounds,  contusions  sprains,  dis- 
locations, fractures  in  or  near  a  joint,  movable  bodies  in  a 
joint,  tubercle,  gout,  rheumatism,  or  sj'philis.  Want  of  use 
of  the  joints  causes  parti.!!  ankylosis,  though  tliis  has  been 
denied.  Ankylosis  is  more  .ipt  to  take  place  in  a  hinge- 
joint  than  in  a  bnll>and-sockcl  joint.  In  ankylosis  from  a 
general  cau.ie  (as  rheumatic  gout)  many  joints  are  a|>t  to 
sufler  Ankylosis  may  be  due  to  fibrous  tissue,  and  is  then 
usually  partial:  it  may  be  due  to  chondrification  of  fibrous 
tissue,  and  is  then  incomplete  ;  it  may  be  due  to  ossification 
of  fibrous  tissue,  and  is  then  complete,  the  joint  being 
entirely  immobile  {osseous  or  bony  ankylosis).  The  entire 
joint  may  be  converted  into  bone.  Only  one  small  joint- 
surface  may  contiin  .idhcsions  |  limited  adhesion),  or  the 
entire  joint-surface  may  be  bound  up  in  them  (diffused  ad- 
hesion). 

Fiirotis  ankylosis  follows  aseptic  inflammations;  bony 
ankylosis  it  apt  to  follow  infections.  Though  some  motion 
is  usually  possible  in  fibrous  ankylosis,  in  some  cases  it  may 
be  impossible.  A  joint  immovable  from  fibrous  ankytonis  is 
distinguished  from  a  joint  immovable  from  bony  ankylosis 
by  the  fact  that  in  ihc  former  attempts  at  motion  are  pro- 
ductive of  pain,  and  subsequently  of  inflammation.  The 
incap.icit>'  resulting  from  ank>'Iosis  is  due.  first,  to  the 
imjiairment  or  destruction  of  joint-function,  and.  secondly, 
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to  the  6xatton  at  an  inconvenient  angle  (a  fixed  flexed  knee 
is  worse  than  a  fixfd  extended  knee ;  a  fixed  extended  elbow 
is  worse  than  a  fixed  flexed  elbow). 

TraUment. — The  effort  should  alw.ij's  be  made  to  pre- 
vent an  ankylosis  by  treating  carefully  any  joint- inflamma- 
tion and  by  beginning  passive  motion  at  tlic  earliest  safe 
period.  To  lin>it  inflammation  is  to  prcvcnl  ankylosis. 
Many  cases  of  fibrous  ankylosis  arc  improved  by  passive 
movements,  massage,  firictions,  stimulating  liniments,  inunc- 
tions of  ichtliyol  or  mercurial  ointmcnl,  hot  and  cold 
douches,  and  electricity.  Some  cases  may  be  straightened 
out  slowly  by  screw-splints  or  by  weights  and  pulleys. 
Fibrous  ankylosis  of  the  elbow  is  best  treated  by  using 
the  joint.  Fibrous  ankylosis  is  often  corrected  by  forcible 
straightening,  If  the  tendons  are  much  contracted,  tenot- 
omy should  be  performed  two  or  three  days  before  Torcihlc 
straightening  is  attempted.  In  order  to  straighten,  always 
give  ether.  Suppose  a  case  of  ankylosis  of  the  knee:  put 
the  patient  upon  his  back,  bring  the  leg  over  the  end  of 
the  o|>e rating-table,  grasp  the  ankle  with  one  h,'inil  and 
the  lower  portion  of  the  leg  with  the  other  hand,  and 
make  strong  steady  movements  of  flexion  and  extension 
until  the  limb  ckn  be  straightened.  The  adhesions  will 
be  felt  to  break,  the  snapping  often  being  audible.  At 
once  apply  a  pla.ster-of- Paris  dressing,  and  keep  the  limb 
immobile  for  two  weeks.  This  procedure  is  not  free  from 
danger.  Vessels  may  be  ruptured,  nervc-i  may  be  torn,  skin 
and  lascia  may  be  lacerated,  suppuration  may  ensue  from  tlic 
admission  into  the  joint  of  encapsulcd  cocci,  or  organisms 
in  the  blood  may  find  this  area  a  pMnl  <>/  least  rfxislauct. 
Because  of  the  danger  of  opening  up  depots  of  encapsulcd 
bacilli  and  cocci,  do  not  forcibly  break  up  an  ankylosis  that 
results  from  a  tubercular  or  a  septic  arthritis,  but  use  gradual 
extension  by  weights  or  by  screw-splints.     Ankylosis  of  the 
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knee  following  fracture  of  the  |»tella  is  almost  sure  to  recur 
after  forcible  breaking  up.  Tlic  best  treatment  for  knee- 
ankylosis  is  use  of  the  joint  In  bony  ankyliKis  of  any  joint 
other  than  the  dbow-joint.  do  nothing  if  the  joint  is  in  a 
useful  position.  If  the  joint  is  in  an  unfortunate  position, 
resort  to  excision  or  an  osteotomy.  In  the  elbow,  excision 
should  be  performed,  no  matter  what  the  position,  in  the 
hope  of  obmining  a  movable  joint 

Palae  or  Bxtra-iuticulnr  Ankyloais. — In  this  diseaK  the 
joint  is  intact,  but  the  contractures  are  in  surrounding 
parts.  The  causes  arc  muscular  and  tendinous  contractures, 
cicatrices  (especially  from  burn*),  deposits  of  bone,  muscular 
p.iralysis,  tumors,  and  aneurysm.  Contractions  of  muscles 
or  tendons  may  be  due  to  gout,  rhcum,^tism,  injury,  Chccilis, 
fractures,  and  dislocation^.  False  ankylosis  is  seen  in  club> 
foot  and  in  Dupuytren's  coiitmction. 

Trfatmfitt — The  treatment  of  false  ankylosis  dqiends 
upon  the  cauite.  Recently- contracted  muscles  or  tendons 
retiuire  motions.  uuss;ige.  frictions  with  stimulatmg  liniments, 
and  the  hot  and  cold  douche.  Old  contractions  require 
divi.-iion.  Whenever  possible,  excise  a  cicatrix  that  causes 
false  ankyli>sis,  and  fill  the  {:;ap  with  good  tissue.  Bony 
deposits  are  gouged  away  and  tumors  are  removed.  Paralysis 
recjuircs  electricity,  passive  motion,  frictions  (vith  stimulating 
liniments,  and  gcnerni  trealnifnt. 

tfoose  BodioB  in  Jointe  tFIontin^  Cartilages). — In  this 
aflection  the  knee  is  tlic  joint  oftcncst  affected.  These 
bodies  may  be  free,  may  have  a  stalk  or  jicdiclc,  may  move 
about  and  occisionally  block  the  joint,  or  may  lie  quiirlly 
in  a  joint-recess  or  diverticulum.  They  may  be  single 
or  multiple,  flat  or  ovoid,  smooth  or  irregular,  .is  small  as 
peas  or  as  large  as  plums  and  may  he  composed  of  fibrous 
tissue,  of  hone,  or  of  cartilage.  Thcrv-  are  numerous  differ- 
ent modes  of  origin  of  these  bodies,  many  being  "  iletached 
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eccli  Olid  roses  or  piccts  of  hyaline  cartilage  hanging  by 
narrow  pedicles"  (Hland  Sutton),  and  they  result  from  en- 
largement and  chondrificalion  of  the  villi  of  the  synovial 
membrane.  Some  loose  bodies  arc  broken-off  osteophytes; 
some  arise  from  biood-clots  ;  some  by  projection  or  hernia- 
tion of  the  synovial  membrane,  which  protrusion  is  broken 
off;  others  arc  detached  fringes  of  tubercular  synovial  mem- 
brane. Traumati:^m  is  usually  an  exciting  cause.  Iajok 
CJirtilages  are  commuucst  in  aduh  men. 

Symptoms. — Many  small  bodic:^  give  rise  to  no  .symptoms 
other  than  those  of  synoviti.'*,  A  large  body  proihices  pain 
and  interferes  with  joint-function.  I'lie  joint  is  weak  and 
a  little  swollen,  and  the  patient  can  feel  the  body  and  often 
can  push  it  into  a  superficial  area  of  the  joinl.  where  it  can 
be  feil  by  the  surgeon.  From  tinte  lo  time  the  body  may 
get  caught,  thus  suddenly  locking  the  joint  and  producing 
intense  and  sickening  pain,  extension  and  flexion  being 
impossible  until  the  body  slips  out,  and  indanimation  and 
cfTusion  following  the  accident. 

Treatment. — To  relieve  locking,  employ  forced  flexion  and 
stidilen  extension.  Cure  can  be  obtained  only  hy  oiK'ralion. 
I.et  the  p.iticnt  brrng  the  foreign  body  to  a  ]ioinI  where  it 
can  be  felt;  tlie  surgeon  then  fixes  it  with  a  pin  or  hold.'*  it 
with  the  fingers,  ether  l>eing  given  or  cocaine  being  used. 
The  joint  is  now  opened,  the  foreign  body  extracted,  and  an 
exploration  is  made  to  see  th,it  no  other  bodies  are  present. 
Tlie  wound  is  now  stitched  and  ihe  leg  is  placed  upon  a 
iiplinl.  Antisepsis  must  be  most  rigid.  The  o|K'ration  does 
not  cure  the  causative  lesion,  and  these  bodies  are  apt  to 
form  again. 


4.  Luxations  or  Dislocations. 

■A  dislocation  is  the  persistent  sejiaration  from  each  other, 

partially  or  completely,  of  two  articular  surfaces.     A  sprain 
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is  X  self-reduced  dislocAtion.  There  arc  three  forms  of  diik* 
locution:  (i)  tntuiiuttc;  (2)  KpontancouB  or  pathological; 
and  (3)  congciiitul, 

1,  Traumatlo  dielooatdonB  an.*  due  to  injury.     They  arc 
divided  into — (mMf4tU  dislocation,  in  which  the  two  articular 
surfaces  arc  entirely  separated  and  the  ligaments  are  torn; 
ineompUlf  or  partial  dislocation,  in  which  the  two  articular 
surfaces  are  not  completely  separated  and  the  lifjuments  arc 
rarely  lacerated;  simpU  dislocation,  in  which  the  articular 
surraces  arc  not  brought  into  contact  with  the  external  air; 
rompound  dislocation,  in  which  the  external  air  has  access  to 
the   articular   surfaces;   compluatdi  dislocation,   in   which, 
besides  the  dislocatinn,  there  is  a  fracture,  extensive  drainage 
of  the  son  iKirts,  an  opening  admitting  air  to  the  soft  parts,  or 
damage  of  a  nerve  or  blood-vessel ;  primitht  dislocation,  in 
which  the  bones  remain  as  originally  displaced;  sccamiitry 
dislocation,  in  which   the   bone   assumes   a   new  position: 
for    instance,   a   subglenoid    luxation    of   the   humeruit    is 
primar>-.   and   it    may   become   secondarily   a   subcoracoid 
luxation   because  of  muscular   contraction  or   attempts   at 
re<luction;  rirf;i/ dislocation,  in  which  the  di.splaccd  bone 
is  not  firmly  fastened  by  tissue-changes  in   its  new  situa- 
tion, and  its  old  socket  is  not  obliterated ;  olH  dislocation,  m 
which  the  diiiplaced  bone  is  firmly  fastened  by  tissue-changes 
in  its  new  habitat,  and  the  old  socket  is  to  a  great  extent 
obliterated  (whether  a  dislocation  is  old  or  new  depends  on 
the  state  of  the  parts  rather  than  on  the  time  which  has 
elapsed  since   the   accident) ;    double   dislocation,  in  which 
corresponding  bones  on  each  side  are  dislocated ;  single  dis- 
location, in  which  only  one  joint  is  dislocated ;  undaUral  dis- 
location, in  which  one  articulation  of  one  bone  is  out  of 
place;  ^//(rTrii/ dislocation,  in   which  symmetrical  articula- 
tions are  dislocated;  and  relapsing  or  habitual  dislocation, 
which  recurs  constantly  from  slight  force  because  of  relaxed 
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ligaments  or  lack  of  complete  repair  after  the  ligamcntou,s 
rupture  of  a  first  dislocation. 

2.  SpontaQeouB,  Patboloeical.  or  Oonsocutive  Disloca- 
tione. — Spontaneous  dislocation  arises  fi-om  such  very  slight 
force  that  it  oRcn  cannot  be  identified,  and  it  acts  on  a  joint 
rendered  lax  by  disease.  It  may  arise  in  the  course  of 
chronic  synovitiit  and  during  tubercuUir  joint-disease.  In 
Charcot's  joint  {nrtkropiuhie  ths  alaxi<iues)  this  form  of  dis- 
location constantly  apijear--*.  This  condition  comes  on  in  a 
few  hours,  during  the  progress  of  locomotor  ataxia,  and  is 
without  apparent  reason.  The  kntx-.  iht;  ^houlde^,  or  sonic 
other  joint  becomes  i^reatly  swollen,  fluid  ipithers  in  lai^e 
amount,  the  ligaments  relax,  the  joint  is  destroyed  and 
becomes  excessively  mobile,  but  there  is  no  pain,  no  fever, 
and  no  sign  of  mflammutioii. 

3.  Congenital  Dislocations. — The  third  form,  or  conRcn- 
ital  dislocation,  is  due  to  a  congenital  joint-malformation 
which  renders  it  impossible  for  the  bone  to  maintain  a  nor- 
mal position,  or  is  due  to  external  violence  during  the  period 
of  uterine  gestation.  Congenital  dislocations  >hould  not  be 
confuundcd  with  lli^ll^clIion•^  prodticed  during  dcliver>'. 

Traumatic  Dislocations. — In  the  succeeding  pages  the 
traumatic  form  of  di.ttocalinns  will  particularly  be  considered. 
The  causes  of  traumatic  dislocations  arc  divided  into  ffftdis- 
pasing  and  extidng. 

Predisposing  cause*  are  (i)  v4jfr— dislocations  are  com- 
moni-st  in  middle  life  the  usual  lesion  of  the  young  being 
grvcn-stick  fracture,  and  that  of  the  old  Ijcing  fracture. 
Dislocations  of  the  raditLi  are  not  uncommon  in  youth. 
(2)  MuscHlar  da'tlopmenl — dislocations  being  commonest  in 
those  with  powerful  muscles.  (3)  Sex — male^  being  more 
predisposed  than  females,  because  of  their  occupations  and 
muscular  strength.  (4)  Oeeupatitm  predisposes  as  a  cause 
according  as  it  demands  the  employment  of  muscular  force. 


nut/A/.    Of  SVKGBRY. 


f 


as  ill  the  carr>-ing  of  btirdcnx.  (j)  Naturt  p/  the  Joint- 
batl-and-sockct  joinLi  being  more  liable  to  luxation  than  arc 
gJRglymus  joiiiu.  bcc:iu$c  of  tlicir  wide  range'  of  itiotioa 
(6)  Joint  disease  prcdiitposcs  by  relaxing  the  ligaments.  (7) 
Situation  of  the  Joint — some  joints  being  more  exposed  to 
injury  \\\m\  others. 

Jixciting  causes  arc  classified  into  (i)  external  violcmcc 
and  (2)  niUKCuIar  action.  lixlernal  violence  may  be  direct, 
as  when  a  blow  upon  one  of  the  bones  forces  it  directly 
away  from  the  other ;  or  it  may  be  indirect,  as  when  a  blow 
at  a  distant  part  of  a  bone  transmits  force  to  its  end  and 
drives  the  bone  out  of  its  socket.  Muscular  aetivn  i*  ,1 
cause  when  sudden  and  violent  muscular  contraction  occurs 
during  the  existence  of  a  position  of  the  joint  which  gives 
the  muscles  full  sway,  and  throws  the  head  of  the  bone 
against  the  weakest  part  of  its  retaining  ligamcnU. 

Pathoiogicai  Conditions. — lii  a  recent  compiele  traumatic 
dislocation  the  ligaments  arc  damaged,  and  may  perhaps 
show  extensive  laceration,  or  may  .thow  only  a  button-hole 
laceration  through  which  a  bone  projects.  External  force 
produces  much  laceration  and  little  .itretching  of  the  liga- 
ments; muscular  action  produces  little  laceration  and  much 
stretching  of  the  ligaments  (Mcars).  In  &ome  cases  of  dis- 
location due  to  external  violence  the  structures  about  the 
joint  arc  bruised  or  otherwise  damaged ;  the  old  socket  is 
filled  with  blood,  and  the  bone  in  its  new  situation  lies  in 
a  bloody  area.  Large  vessels  and  nerve.s  are  larely  torn, 
though  they  may  be  compressed. 

If  a  dislocation  is  not  soon  reduced,  inflammation  arises 
in  the  old  joint  and  about  the  displaced  bone,  and  the  whole 
area  is  glued  together,  first  by  coagulated  exudate,  and  next 
by  embryonic  tissue.  After  a  time,  in  ball-and-socket  joints, 
the  old  socket  fills  with  fibrous  tissue,  contracts,  becomes 
irregular,  and  may  c^-cn  be  obliterated ;  the  head  of  the  dis- 
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located  bone  alters  its  shape,  its  cartilage  is  destroyed  or 
converted  into  fibrous  tissue,  and  the  [irrssurc  of  the  head 
of  the  bone  forms  a  hollow  in  its  new  situation,  which  hol- 
low becomes  surrounded  by  fibrous  tissue  or  even  by  bone. 
A  new  joint  may  form,  the  surrounding  tissue  becoming  a 
compact  capsule,  and  a  bursa  forming  between  the  head  of 
the  bone  and  its  new  socket  In  a  dislocated  hinge-joint 
the  ends  of  the  bone  alter  greatly  in  shape  and  their  carti- 
lage is  converted  into  fibrous  tissue.  In  an  unreduced  dislo- 
cation the  muMcIes  shorten  or  lengthen  or  undergo  atrophy 
or  fatty  degeneration,  as  the  case  may  be.  An  unreduced 
dislocation  of  a  ball-and-socket  joint  may  give  a  fairly  mov- 
able new  joint,  but  an  unreduced  dislocatiun  of  a  hinge- 
joint  rarely  allows  of  much  motion. 

GfHeral  Symptoms  of  Traumatic  Dislocations. — In  general, 
traumatic  dislocations  are  indicated  (1)  by  pain  of  a  sicken- 
ing, aauseatiOK  character;  (3)  by  rigiiiity  (voluntary  motion 
is  iinpoSSiUe  excqit  lo  a  slight  extent  in  the  direction  of  ihv 
deformity.  For  instance,  in  dislocation  of  the  inferior  max- 
illary the  jaw  can  be  o]>ened  a  little  more,  but  it  cannot  be 
closed.  This  rigidity  brings  about  loss  of  function.  When 
the  sui^on  attempts  to  move  the  joint  he  finds  it  very 
rigid) ;  (3)  by  ekange  in  the  shape  of  the  joint  (as  flattening 
of  the  shoulder  after  dislocation  of  the  humerus) ;  (4)  by 
alteration  in  the  mutual  relations  of  bony  prominences  about 
a  juinl  (alteration  of  the  relation  between  tlie  olecranon  and 
humeral  condyles  in  dislocation  of  the  elbow  backward); 
(5)  by  feeling  the  displaced  bone  in  its  new  situation ;  (6)  by 
mi.<8ing  the  head  of  the  bone  from  its  proper  situation;  (7) 
by  alteration  in  the  length  of  the  limb  (in  dislocation  of  the 
femur  into  the  thyroid  foramen  the  leg  is  lengthened,  but 
in  dislocation  into  the  dorsum  of  the  ilium  it  is  shortened); 
and  (S)  by  alteration  in  the  axis  of  the  bone  (in  dislocation 
upon  the  dorsum  of  the  ilium  the  axi:i  of  the  injured  thigh 
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wouUI.  if  ]>rolongcd,  yn&n  through  the  lower  third  of  the 
sound  tliigli). 

Diagnosis  of  Traumaltc  DislacalioH. — A  dislocatioa  may 
be  mi-st.i)ccn  for  a  fractuix:  In  dislucitiun  tlicru  is  rigidity, 
in  fracture  ihcri.-  is  prctcrnatiinil  mubihty ;  in  dislocation  ihcrc 
is  no  true  crepitus  (may  got  tendon-  or  joint -crepitus),  in  frac- 
ture there  usually  is  crepitus ;  in  dislocation  the  deformity 
does  not  tend  to  recur  after  reduction,  in  fracture  it  docs 
recur  iider  extension  is  relaxed.  In  a  sprain  the  movements 
of  the  joint  are  only  limited,  not  abolished  by  an  almost  com- 
plete rigidity.  The  ch;ingc  which  a  sprain  may  cause  in  the 
3ha[)e  of  -A  jitint  is  due  to  effusion  or  to  bleeding ;  there  is 
no  iiltcration  in  the  reiiition  of  the  bony  prominences  to  one 
another;  there  is  nu  notable  ^itteration  in  the  length  of  the 
limb  (a  slight  increase  in  length  may  arise  frum  joint-e(Tu.sion, 
or  the  head  of  the  bone  may  subsequently  be  ab^iorbed,  and 
thus  produce  shortening  after  some  weeks);  Ihere  is  no 
alteration  in  the  axis  of  the  hone;  the  head  is  not  felt  in 
a  new  position,  it  being  found  in  its  normal  place.  Always 
remember  that  a  fracture  may  exist  with  a  dislocation.  In 
any  doubtful  case — in  fact,  in  most  cases — give  ether,  for  a 
dtslocatifm  should  be  reduced  while  the  patient  is  an.Tsthe- 
lized  (excejrt  in  dislocation  of  the  jaw.  of  the  fingers,  of  the 
carpus,  etc.).  In  some  case*  swelling  renders  the  diagnosis 
difTicuU  or  impoiuihie.  Always  compare  the  injured  joint 
with  the  eorresjionding  joint  of  the  sound  side. 

Treatment  of  Traumatic  IHslacaliotts :  Recent  Simpif  f)is- 
localitms. — Reduce  simple  dislocations  under  ether,a.sa  rule. 
Try  manipulation,  a  procedure  in  wliich  it  is  sought  to  make 
the  bone  retrace  its  own  pathw,;iy.  If  this  procedure  fails, 
employ  extension  and  counter-extension.  If  considerable 
(i>rce  is  needed,  an  assistant  makes  eountcr-extension,  and 
the  sui^eon  fa.stens  in  the  extremity  »  clove-hitch  which  he 
tics  about  his  waist,  and  thus  secures  powerful  extension. 
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Countcr-cxtciision  may  be  obtained  by  bands  or,  in  sonic 
iiinlaiiccii.  by  tlic  foot  of  the  surgeon.     The  dove-hitch  ts 
u.scd  bccauM;  it  will  not  tighten  by  traction,  as  a  tighten- 
iii)^  band  would  lacerate  the  soft  parts  {l-ig.  68).     If  greatJ 
power  is  needed,  compound  pulleys  may  be  employed,  such  as ' 
the  Jarvis  adjuster  or  sonic  similar  appliance  (sec  pages  447, 
4S9).    If  these  means  fail,  cut  down  upon  the  bone  and  restore 
it  to  position.     After  reducing  a  dislocation,  immobilize  the 
joint  for  a  time  (time  vanes  with  dilTerent  joints),  and  for  the 
first  few  days  combat  swelling  and  inflammatiou  with  evaporat- 
ing lotions.     If  there  exists  a  fracture  of  the  dislocatetl  booe 
apply   splints  and   then    try  to   reduce   by   manipulations,^ 
grasping   the   limb   and   the   splint  with   one   hand   below 
and.  if  possible,  with  the  other  hand  above  the  seat  of  the 
fracture.     In   some   cases  with    fracture   reduction   can   l>e 
much  aided  by  screwing  a  gimlet  into  the  head  of  the  bonc| 
and  using  this  tool  as  a  handle.     If  the  fracture  is  near  the 
joint  and  the  fragments  cannot  be  fixed,  try  to  reduce  the 
dislocation,  first  striving  to  prc.'ss  the  bone  into  place. 

Compound  Traumatic  Dmlocations. — The  opening  in 
the  soft  parts  nwy  be  due  to  external  violence  or  to  projec- 
tion of  a  bone.  Compound  dislocations  are  very  serious. 
Mingc-joints  arc  more  often  victims  to  these  injuries  than 
arc  ball-and-socket  joints.  Many  cases  require  excision  and 
amputation;  all  that  do  not  demand  excision  or  amputation 
arc  treated  by  counter-opening,  by  careful  antisepsis,  by 
drainage,  and  by  immobili/.ation,  ankylosis  generulty  cruu- 
ing,  except  sometimes  in  the  small  joints.  It  is  scarcely  ever 
necessary  to  cut  away  any  portion  of  the  protruding  bone 
to  effect  reduction.  If  a  joint  is  badly  splintered  or  if  the 
soft  ixirts  arc  extensively  damaged,  excise  or  amputate;  if 
tile  main  vessels  or  the  nerves  arc  seriously  injured,  or  if  the 
patient  is  so  old  or  so  feeble  that  it  is  perilous  to  force  him 
to  combat  a  long  illness,  then  amputate. 
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Old  Traumatdo  Dislocations. — ^Thc  problem  always  pre- 
si:nt<:d  in  old  dislocations  is.  Shall  a-duction  be  tried,  or 
shall  ihc  bones  be  left  alone  ?  Sir  Astlcy  Cooper  laid  down 
this  rule:  "  Do  not  attempt  to  reduce  a  shoulder-dislocation 
after  thi-ec  months,  oor  a  hip-dislocation  after  two  montlis;" 
but  this  rule  was  laid  down  before  the  days  of  ether.  Do 
not  select  any  fixed  period  of  time  to  dctenninc  the  action. 
In  dislocation  of  a  ball-and-socket  joint  considerable  motion 
may  become  possible  and  a  new  joint  may  foiin.  If  move- 
ment does  not  produce  pain,  a  good  new  joint  may  eventli> 
ally  be  obtained  by  faithful  pas<tiv«  movemenl.t ;  if  movement 
of  the  limb  doc!*  produce  pain,  enough  motion  will  not  be 
attemptiHl  by  the  patient  to  produce  a  useful  joint.  In  the 
former  case  tr>'  to  obtain  a  useful  new  joint,  and  in  the  latter 
case  try  to  reduce  the  old  dislocation. 

In  tiying  to  reduce  an  old  dislocation,  give  ether,  make 
movements  to  break  up  adhesions,  and  persist  in  making 
tliese  motions  until  the  head  of  the  bone  is  felt  lo  move ; 
then  try  at  once  to  reduce  by  manipulation,  extension,  or 
tile  pulleys,  not  waiting  for  two  days,  as  some  suggest.  If 
the  head  of  the  bone  cannot  be  made  to  move,  there  may  be 
follovret!  tlie  DiefTenbach  plan,  which  is  to  cut  the  tense 
restraining  ba^d.^  with  a  tenotome.  Always  retiKinber  that 
dislocations  of  a  hinge-joint,  if  left  unreduced,  will  never 
eventuate  in  a  useful  artificial  joint.  Sir  Joseph  Lister,  being 
much  impressed  with  the  danger  inevitably  linked  with  for- 
cibly dragging  old  disloaitions  into  place,  prefers  to  cut 
down  and  restore  the  bone,  employing,  of  course,  tlic  fullc&t 
antisepsis. 

8p«cial  Traamatic  Dislocations:  Lower  Jaw. — With- 
out  fracture  the  lower  jaw  can  only  be  dislocated  forward. 
There  arc  two  forms  of  dislocation — the  unilattral.  which  is 
rare,  and  the  Mhlcral,  which  is  common.  Dislocations  of 
the  jaw  are  commonest  in  women  and  during  middle  life. 
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When  the  mouth  is  open  contraction  of  the  cxtirrnal  ptery- 
goid can  pull  the  condyle  over  the  articular  eminence ;  this 
contraction  may  be  brought  about  by  j-awning.  vomiting, 
scolding,  etc.  When  the  mouth  is  open  di^localion  of  the 
lower  jaw  can  be  caused  by  a  blow  upon  the  chin ;  it  can 
also  be  caused  by  forcing  the  moutli  more  widely  open  by 
pushing  a  bulky  body  between  the  teeth. 

SymfitotHS  pf  Lotvfr-j'ttw  Dtiloeations. — In  the  Iniattrat 
form  the  mouth  is  open  and  lixed,  and  it  cannot  be  closed, 
though  it  can  be  opened  a  little  more.  The  condyle^  are 
in  front  of  the  articular  eminences,  and  arc  fixed  by  the 
action  of  the  masscters  and  internal  pterygoids,  the  coronoid 
processes  being  wedged  against  the  malar  bones.  The  lower 
jaw  is  advanced  in  front  of  the  upper  and  the  face  looks 
longer  than  natural.  The  li|)s  cannot  close,  the  saliva  over- 
flows, swallowing  and  speech  arc  difficult,  there  is  a  depres- 
sion in  front  of  the  car,  the  condyle  is  rccogniz-iblc  in  its 
new  abode,  the  coronoid  process  is  detected  by  a  finger  in  the 
mouth,  and  the  masscters  and  tempomis  stand  out  in  a  state 
of  rigidity.  Pain  may  be  severe  or  be  absent.  In  the  unt- 
laltral  fonii  the  chin  goes  toward  the  .sound  side,  and  the 
mouth  is  not  so  widely  open  as  in  the  bilateral  form,  neither 
is  the  jaw  so  fixed.  The  symptoms  .ire  similar  to  those  of 
a  bilateral  luxation,  but  arc  not  so  pronounced.  The  hollow 
in  front  of  the  car  and  the  condyle  in  -in  abnormal  situation 
arc  only  detected  upon  one  side.  In  an  unreduced  disloca- 
tion the  patient  may  after  a  time  establish  some  movement 
of  the  jaw.  but  the  power  of  mastication  will  always  be  im- 
paired seriously, 

'freatmi-Ht  of  f^.tvr'jir.o  Dishcahoni. — Tn  treating  dislo- 
Cttions  of  the  lower  jaw  the  patient  is  placed  with  his  head 
against  the  back  of  a  chair  or  against  the  body  of  an  assist- 
ant. The  surgeon,  after  wrapping  up  his  thumbs  to  save 
tiicm  from  being  bitten,  stands  in  front  of  tlic  patient,  puts 
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his  thumbs  upon  the  last  molar  teeth,  and  grasps  the  cliin 
with  his  free  fingers,  tie  now  presses  downward  and  back* 
ward  on  the  jaw,  and  as  soon  as  the  cond>-lc  is  loosened 
doses  the  jaw  over  die  condyle  by  pushing  up  the  chin, 
using  bis  thumbs  as  levers.  If  this  procedure  fails,  wedges 
should  be  put  between  the  molar  teeth  am)  the  chtn  xhould 
be  pushed  up  cither  by  the  hands  or  by  a  tourniquet  whose 
band  is  round  the  head  and  chin.  In  a  unilalend  disloca- 
tion the  wedge  -should  only  Ijc  used  on  the  injured  side. 
In  difficult  ca«es  Sir  A.-itley  Cooper  took  a  round  wooden 
ruler  and  pushed  it  between  the  molar  teeth,  using  the  upper 
teeth  as  a  fulcrum  and  raising  the  end  of  the  niler  as  the 
handle  of  a  lever.  The  forceps  used  by  an  ana:sthcti;cr  may 
dcpres.s  tlic  condyle  from  its  point  of  fixation,  whereupon 
the  chin  may  be  pushed  up  and  back.  Nclaton's  plan  WiW 
to  put  the  thumbs  in  the  mouth  and  push  the  coronoid  pro- 
cesses backward.  In  an  old  dislocation  always  try  reduc- 
tion, at  least  up  to  a  period  of  six  or  seven  ntonlhs.  After 
reduction  apply  a  Barton  band.igc  for  over  two  weeks,  taking 
it  off  once  a  day,  and  begin  passive  motion  in  the  second 
week;  discard  the  bandage  in  the  third  week.  Liquid  diet 
is  advisable  for  three  week-i  after  the  accidt-nt, 

Dlalooation  of  the  Clavicle:  Sternal  Bnd. — There  are 
three  forms  of  dislocation  of  the  sternal  end  of  the  clavicle, 
namely :    ( t )  forward  ;    (2I  backward ;   and  ( 1)  upward. 

Forward  Dislocation  of  the  Clavicle. — The  causes  of 
forward  dislocation  of  the  clavicle  arc  blows,  falls,  or  pulU 
which  drive  or  draw  the  shotilrler  backward, 

SymptotHs  and  Trtalmenl  of  Pislixalioti  ff  tht  Cfmncle.— 
The  symptoms  manifest  in  dislocation  of  the  clavicle  arc 
—prominence  in  front  of  the  sternum ;  the  acromion  is  nearer 
to  the  sternum  on  the  injured  than  on  the  sound  side;  the 
clavicular  origin  of  the  sterno-<leido-mastoid  is  rigid;  move* 
ment  is  difficult  and  painful.     To  treat  a  dislocation  of  the 
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clavicle,  pull  tile  !i]ioul<ier»  back  against  tiic  knee  placed 
between  the  .scapula:.  Dress  with  a  posterior  figiire-of-8 
bandaj^c  (Fl.  12.  Fip.  5)  or  a  Vclpcau  IwndagcfPI.  13. 1-1^.4), 
the  dressing  to  be  worn  lor  three  weeks.  Aficr  removal  of 
the  dressing  apply  a  truss  the  pad  of  which  is  put  over  Ilie 
head  of  the  clavicle,  and  which  instrument  is  to  be  worn 
for  a  month.  Dislocation  of  the  clavicle  j.s  difficult  to  keep 
reduced,  but  even  if  it  becomes  fixed  in  <leformity  the 
motions  of  the  arm  will  not  be  imp.iired  pcrnianenlly. 

Backward  dislocation  of  the  claviole  is  very  rare.  The 
(QHSis  arc  direct  violence  and  indirect  force.  :*ucli  as  falls  or 
blows  which  drive  the  shoulder  forw.ird  ami  inward. 

Symptoms  and  TrtatuKnt  of  liathward  Duhcation  tf  tht 
Clmnde. — The  sj'mptoms  are — pain  ;  Iom  of  function  in  the 
arm;  inclination  of  head  toward  the  injured  side;  stiffness  of 
the  neck ;  the  shoulder  passct  forward  and  inward,  and  often 
falls  downward ;  a  deprcs.'iion  cxiitls  over  the  sterno-clavicular 
joint;  the  head  of  (he  clavicle  cannot  be  felt,  or  is  found 
back  of  the  sternum.  The  displaced  clavicle  may  press 
upon  the  trachea,  the  oesophagu-^,  or  the  great  vessels, 
inducing  dyspncra,  dysphagia,  obliteration  of  pulse  in  the 
arm  of  the  injured  side,  or  great  venous  congestion  of  the 
head  (sec  Pick).  To  treat  a  backward  dislocation,  pull  the 
shoulders  backward  and  apply  a  posterior  figure-of-8  band- 
age (PI-  12,  Fig,  s).  which  must  he  worn  for  three  weeks. 
If  pressurc-sj-mptoms  arc  urgent,  resect  the  displaced  head- 
Upward  dislocAtaoii  of  tho  clavicls  is  very  rare.  The 
(aiis(  is  indirect  force  which  carries  the  shoulder  downward, 
inward,  and  backward  (Smith). 

Symptoms  and  Trtatmtnt  i\f  Ufnvttn!  Dislofathn  of  tht 
Qavtcie. — The  chief  symptom  is  impaired  function  of  the 
arm ;  the  shoulder  pas.ses  downward  and  inward,  the  clavic- 
ular axis  is  altered,  and  the  displaced  head  is  felt.  Dyspncca 
may  or  m.iy  not  exist.    To  treat  this  dislocation,  put  a  pad 
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in  the  axilla  and  press  the  elbow  to  the  side  in  order  to 
throw  the  bone  outward,  and  try  to  |>u!>lt  the  head  into 
place,  Apply  a  Desault  bandage  |  PI.  1 3.  Figs.  1-3) and  place 
a  firm  pad  over  the  stemo-claviculiir  joint.  The  dcformil)'  is 
apt  to  recur,  but  a  useful  limb  will  nevertheless  be  obtained 

Dislocation  of  the  Horomial  end  of  the  clavicle  is 
;Umost  always  upward,  but  it  may  be  below  the  acromiun. 
The  catise  is  violent  force,  which,  if  so  applied  to  the  scapula 
XI  to  drive  the  shoulder  forward,  may  produce  a  dislocation 
upwartl.  A  dislocation  downward  is  due  to  blows  upon  the 
up])er  Kurface  of  the  outer  end  of  the  clavicle. 

Sytnftoms  and  Tnalmcnt. — The  symptoms  of  dislocation 
of  the  acromial  end  of  the  cL-tvicle  arc — prominence  of  the 
clavicle  upon  the  lop  of  the  acromion ;  impaired  function 
of  the  arm  (cannot  be  lifted  over  the  head);  the  shoulder 
frills  downward  and  passes  inward ;  there  is  apparent  length- 
ening of  the  ann ;  the  head  is  bent  toward  the  injured  side, 
and  the  clavicular  origin  of  the  trapctius  is  strongly  out- 
lined (Pick).  In  dislocation  downward  both  the  acromion 
and  the  coracoid  are  very  prominent,  the  clavicular  axis  is 
altered,  and  there  is  depression  over  the  stemo-clavictiUr 
joint.  A  dislocation  upward  is  reduced  by  pulling  the 
shoulder  back  and  pushing  the  bone  into  place.  Apply  a 
Desault  bandage,  which  must  be  kept  on  for  three  weeks. 
More  or  less  deformity  is  inevitable.  Hiitlocation  downward 
is  reduced  and  treated  the  same  as  dislocation  upn'ard. 

Dialocation  of  the  lower  angle  of  the  scapula  is  not, 
as  it  was  long  thought  to  be.  a  dislocation  at  all.  The 
lower  angle  and  vertebral  border  deviate  from  the  chest 
This  condition  was  thought  to  be  due  to  the  bone  slip* 
ping  from  under  the  latisiiimus  dorsi  muscle,  but  it  is  now 
known  to  be  due  to  paralysis  of  the  serratus  magnus  muscle. 
the  bone  being  acted  Ujjon  by  the  trapezius,  pcctoralis  minor, 
levator  anguli  scapukt,  and  rhomboid  muscles.     Kxamina- 
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tion  shows  lh.it  the  scapula  will  not  rotate  nortnalty  forward. 
This  is  dcnionstraKrd  by  extending  the  arms  in  front  to  a 
right  angle,  the  gliding  forward  of  the  scapula  upon  the 
sound  side  being  marked  and  upon  the  diseased  side  being 
slight  or  absent.  , 

TnatmfNt  of  dislocation  of  the  lower  angle  of  tlic  scapula 
comprises  massage,  electricity,  passive  motion,  and  tlccp  in- 
jections of  stryclinine. 

Dlslooatlons  of  th«  Humerus  (Sbouldur-joint ). — Thc:% 
injuries  are  most  frequent  because  of  the  free  mobilit>*  of  the 
shoulder-joint,  its  anatomical  insecurity,  and  its  exposed 
situation.  These  dislocations  are  rare  in  the  very  young 
and  in  the  aged,  being  oftenest  encountered  in  muscular 
young  adults.  Four  forms  of  slioulder-juint  dislocation 
exist,  namely:  (l)  forward,  inward,  and  downward,  under 
the  coracoid  process — subcomcoid;  (2)  downward,  forward, 
and  inward,  beneath  the  glenoid  cavity — subglenoid;  (3) 
backward,  inward,  and  downward,  under  the  spine  of  (he 
scapula — subspinous  ;  and  (4)  forward,  inward,  and  upward, 
under  the  clavicle — subclavicular. 

A  vcr>'  rare  form  of  shoulder- joint  dislocation  has  been 
described,  which  is  known  as  the  "  supracoracoid." 
.  Sk/voracaiti  LnxatioH. — The  subcoracoid  variety  of  dislo- 
cation embraces  three-fourths  of  all  the  shoulder-join  I  luxa- 
tions. It  may  l>c  caused  by  direct  force  driving  Ihc  head  of 
the  humerus  forward  and  inward,  or  by  indirect  force,  such 
as  falls  upon  the  hand  or  the  elbow  In  this  dislocation  the 
anatomical  neck  of  the  humerus  lies  upon  the  .nnterior 
margin  of  the  glenoid  cavity,  just  beneath  the  coracoid 
process,  and  is  above  tlie  tendon  of  the  subscapularis  muscle. 

Sub^rneiH  or  nxiHary  luxation  may  be  produced  by  con- 
traction of  the  great  pectoral  and  latassiinus  dorsi  mii«cles 
when  the  arm  is  at  a  right  angle  to  the  body,  but  it  is  usually 
due  to  falls  upon  the  hand  or  the  elbow  when  the  ann  is 
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rsiaeil  and  the  head  of  tlie  bone  is  against  the  lower  portion 
of  the  CiipSLile.  In  this  dislocation  the  head  of  the  bone 
rests  upon  the  border  of  the  scapula,  below  the  tendon  of 
the  siibsciipiilahs,  in  front  of  the  lung  head  uf  the  triceps, 
and  above  the  teres  muscles.  Some  observers  hold  that 
most  dislocations  of  the  shoulder  are  primarily  subglenoid, 
the  position  having  been  altered  by  muscular  action. 

SubifiHONs  luxation  is  a.  rare  injury.  Pick  met  witli  this 
accident  in  a  man  who,  while  having  his  hondH  in  his  pockets, 
fell  upon  the  front  of  the  point  of  the  shnuldcf.  The  head 
of  the  bone  reposes  beneath  the  scapular  spine,  between  the 
infraspinatus  and  teres  minor  muscles. 

SHbctat'Uular  luxation  is  very  rare.  It  is  caused  l)y  the 
same  sort  of  violence  which  produces  subcoracoid  luxation, 
The  head  of  the  bone  rests  upon  the  thonix,  below  the 
clavicle  and  underneath  the  pcctoralis  m.-tjor  muscle. 

In  the  rare  form  known  a-s  the  "  supr.icoracoid  "  the  head 
of  the  humerus  rests  upon  the  coraco-acromial  ligament  or 
upon  the  acromion  process.     The  acromion  or  tlic  coracc 
is  .liways  fractured. 

Symptotm  of  DishtattOH  af  t/u  Shtmidit-joint. — Disloca- 
tion is  diagnosticated  by  (l)  pain  of  a  sickening  character; 
{2}  flattening  of  the  shoulder,  the  head  of  the  bone  ha^-ing 
ceased  to  bulge  out  the  deltoid  muscle ;  (3)  apparent  projec- 
tion of  the  acromion  through  sinking  in  nf  the  deltoid;  (4) 
hollow  beneath  the  acromion,  over  the  empty  glenoid  cavity, 
and  the  bone  missed  from  its  normal  habitat ;  (5)  rigidity 
(some  movement  is  possible,  in  the  direction  especially  of 
an  existing  deformity,  but  mobility  is  strictly  limited  and 
attempts  at  motion  produce  great  pain);  (6)  the  elbow  can- 
not touch  the  side  when  the  hand  is  placed  upon  the  .sound 
shoulder — Dugas's  sign  (this  is  due  to  the  rotundity  of  the 
chest.  In  a  dislocation  the  head  of  the  bone  is  already 
touching   the   chest,   and   the    bone,   being  approximately 
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straight,  cannot  touch  it  in  two  places  at  the  same  time.  If 
the  elbow  ca,n  be  placed  against  the  chest  with  the  hand  on 
the  sound  shoulder,  there  can  be  no  dislocation  ;  if  it  cannot 
be  no  placed,  there  must  be  di:ilocation) ;  and  {y)  finding  the 
head  of  the  bone  in  .1  new  situation.  Symptoms  i  to  5  may 
be  grouped  as  Erichscn'.s  list  of  signs.  The  form  of  disloca- 
tion is  made  out  by  a  study  of  the  direction  of  the  axis  of 
the  limb,  the  existence  and  extent  of  lengthening  or  of 
sliorlening,  and  the  situaiion  of  the  head  of  the  bone. 

The  following  table  from  T.  Pickering  T^'ck's  work  on 
FracfHrts  aii^  Disiocafions  makes  the  above  ])oints  clear; 


Subcoruoid. 


SuIi^IchokI. 


Subipinoiu. 


Subclavicular. 


DirHlitm  iftkt 
Axit  aftJtt  limb. 


Thedbow  »cw- 
nei]  bkckwanl  utd 
ktiijlitly  «w3y  from 
Ihe  side. 

Tlieclliow  n  or- 
rinl  iiray  rntin  tlic 
Irunk  and  ttlghtlj 
IvckwanJ. 

The  elbow  Is 
ralkcd  (iomllietiilc 
and  cairi«<l  Toi- 
wwd. 

Thcclliowiscar 
tic)  uutvruxl  and 
backward. 


AUfratioK  in  ftf 

Very    iliEhl 
lenjithcntni;. 


Very   rijinWrr- 
able  Icngihcain);. 


LcUDlhcnini;  In- 
lermcilliiie  in  de- 
gree Itclwccn  (he 
iDbsleooid  mill  [he 
ituhcomcoid. 

Shnrtcning. 


Pmaut  tflki  Htad 
»/  tkt  Ban  in  NtW 
Sifuafim, 

The  hc*l  of  ihe 
buii!  amirA  cuilv  \ie 
f«lt ;  if  it  (nn,  11  i* 
found  al  ilic  uM-cr  and 
miii'i  lajt  of  ihe  axilla. 

The  hwd  ol  lilt 
lionc  can  nuily  be  full 
ID  the  wtilb. 

The  h«nil  of  ihr 
UniDcan  l>c  fell  and  l« 
i;Tiuptd  bcseuih  I  lie 
>i|i||ic  of  (he  t<n|iiiln. 

The  head  of  llie 
bone  an  raadity  be 
leen  and  l>e  fell  !<■ 
noUh  Ihe  clavicle. 


I 


i 


In  a  ahouldcr-joint  dislocation  Ihe  head  of  the  bone  may 
press  upon  the  brachial  plexus  and  produce  pain  and  nunib- 
nass,  am)  sometimes  a  traumatic  neurili.^  or  paralysis ;  some- 
times pressure  upon  the  axillary*  vein  causes  intense  ccdenia, 
and  pressure  u|)on  the  axillary  artery  diminishes  or  obliter- 
ates the  pul-w.  The  axillary  vessels  may  be  torn  and  the 
muscles  may  be  lacerated  badly.     The  capsule  is  torn  and 
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coiLiidcrabic  blood  is  usually  effused.  Swelling  is  due  first 
to  hemorrhage  and  secondly  lo  inflammation.  Partial  dis- 
locations .sometimes,  though  rarely,  occur.  What  is  usually 
spoken  of  as  "partial  dislocation"  is  a  condition  in  which 
the  heati  of  tlic  humerus  passes  forward  under  the  coracoid 
because  of  rupture  of  the  long  head  of  the  biceps  or  because 
this  tendon  slijts  out  of  its  groove,  tlic  ligaments  being  intact. 

Diagtii.tii  ef  ShouUUf'joint  Dnlocatiim. — In  fracture  of  the 
neck  of  the  scapula  there  i.*  prominence  of  the  acromion  and 
a  hollow  below  it,  a  hard  body  being  felt  in  the  axilla;  but 
the  coracoid  process  descends  with  the  head  of  the  bone, 
which  it  does  not  do  in  disloc:ition.  Furthermore,  in  frac- 
ture there  is  rigidity;  in  dislocation  mobility.  In  fracture 
crepitus  is  present;  in  dislocation  it  is  absent.  In  fracture 
the  deformity  is  easily  reduced,  but  it  at  once  recurs;  in  dis- 
location the  deformity  is  with  difficulty  reduced,  but  does 
not  recur.  In  fracture  the  elbow  can  be  made  lo  touch  tlie 
side  when  the  hrind  i.s  upon  the  sound  shoulder;  in  disloca- 
tion it  onnot  be  so  manipulated.  In  fracture  of  the  anatomi- 
cal neck  of  the  humerus  deformity  is  slight;  the  head  of  the 
humerus  \■^  found  in  place,  and  does  not  move  when  the  shaft 
is  rotatcjc);  and  the  head  is  not. in  line  with  the  axis  of  the 
bone.  Crepitus  exists  in  fracture  if  impaction  is  absent.  In 
paralysis  of  the  deltoid  there  is  distinct  flattening,  but  the 
bone  is  felt  in  place  and  there  is  no  rigidity. 

TrtatmfHt  nf  ShoiiUfr-j^nnt  P)s/(va/i0n.—lR.cduct'ion  by 
manipulation  is  usually  readily  obtained  in  recent  cases  of 
Ehouldcr-joint  dislocation.  Alwa>'s  give  ether.  Forward  dis- 
locations (subcoracoid.  subclavicular,  and  axillary)  are  re- 
duced by  Kocher's  method  (Fig.  73) :  Put  the  arm  against  the 
side,  flex  the  forearm  to  a  right  angle  with  the  arm,  peribrm 
cxtemnl  rotation  of  the  arm  until  the  forearm  is  at  a  right 
angle  with  the  body,  raise  tlic  elbow,  make  internal  rotation, 
and  place  the  hand  on  the  opposite  shouUler.     The  formula 
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19,  flexion  of  the  forearm,  external  rotation,  abduction,  and 
internal  circumduction  of  the  arm.  If  in  trying  Kochcr's 
plan  externa]  rotation  of  the  humerus  docs  not  take  pUice, 
abandon  the  method.  Another  method  of  manipulation  is  as 
folluws  :  If  the  f;]f/i/ shoulder  is  dislocated,  the  surgeon  sl»nd:i 
behind  the  patient  (whose  shouldeni  arc  raised);  if  the  left 
shoulder  is  dislocated,  he  stands  in  front  of  the  patient. 
The  surgeon  holds  the  arm  flexed  upon  the  fiirL-iuui  with 
his  right  hiind  and  makes  external  tntction  and  rotation,  and 
with  the  fingers  of  his  left  hand  he  tries  to  force  the  bone 
into  place. 

In  Menry  H.  Smith's  nietlt^>d  for  forward  dislocations  the 
surgeon  :«tands  in  front  of  the  jntient.  If  the  Uft  shoulder 
is  dislocated,  the  surgeon  gra.sps  it  with  hi^  left  hand ;  if  the 
right  shoulder  i.^  dislocated,  he  grasps  it  with  his  right 
hand,  the  thumb  resting  on  the  head  of  the  bone.  With  his 
disengaged  hand  the  surgeon  grasps  the  elbow,  abducts  it, 
makes  traction  and  external  rotation,  and  suddenly  sweeps 
tile  elbow  inward,  aiming  it  at  the  sternum,  and  tries  with  his 
thumb  to  push  the  bone  into  place.  In  subspinous  luxations 
the  surgeon  stands  behind  the  patient,  makes  abduction, 
traction,  and  internal  rotation,  sweeps  the  elbow  inward 
toward  the  spine,  and  with  the  thumb  aids  the  bone  in  its 
return  into  position.  Raising  the  elbow  far  above  the  head 
and  sweeping  it  inward  will  reduce  some  dislocations.  As 
the  head  of  the  bone  slips  back  a  distinct  jar  is  felt  and  a 
snap  is  heard,  the  motions  of  the  joint  are  again  obtainable, 
and  with  the  hand  on  the  opposite  shoulder  the  elbow  may 
be  made  to  touch  the  side. 

Reduction  by  Extension. — In  reduction  of  shoulder-joint 
dislocation  by  extension  the  patient  i»  ana;sthetizcd  and 
placed  upon  a  low  bed  or  upon  the  floor.  The  surgeon 
then  places  his  foot,  cox-cred  only  by  a  stocking,  in  the  axilla. 
Place  the  sole  of  the  foot,  not  the   heel,  agairutt  the  chest 
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hi^li  u]>.  ihc  iii!>tq>  being  made  to  touch  tlic  humerus  and 
tlio  licul  the  border  of  the  shoulder-blade,  a  towel  being 
first  put  into  llic  nxilla  to  rest  the  foot  against  (Fig.  70)1  U 
the  left  arm  is  dislocated,  use  the  left  foot,  or  vice  tvrsd. 
The  elder  Gross  ajiprovcd  of  sitting  between  the  patient's 
limbs.  Make  steady  exleiisian,  which  will  in  many  cases 
bring  about  the  reduction.  If  it  fails  to  eau.se  reduction, 
brinjj  the  patient's  arm  across  the  chcAt  iimJ  use  the  fool  as 
the  fulcrum  of  a  lever.  If  the  humerus  i.s  pi-ctty  finnly  fixed 
in  its  abnormal  position,  make  counter-extension  with  a  foot 
in  the  axilla  and  make  extension  by  fixing  a  clovc-httcll 
(Fig.  68)  aiffve  tkt  tlborv  and  fastening  to  it  bands  which 
go  over  one  shoulder  and  under  the  other  shoulder  of  the 
surgeon.  The  back  may  be  used  for  extension,  the  hand.s 
being  left  free  for  manipuLition  (Allis's  and  Tick's  planX 

The  late  Prof  I'aii coast  favored  Sir  Astlcy  Cooper's 
method  of  pLicing  the  unanxsthetitcd  ]>atient  in  a  chair  and 
using  tlie  knee  as  a  fulcrum,  pushing  the  elbow  lu  the  ^de 
(Fig.  69).  A  good  method  is  that  in  which  the  surgeon  stand.-^ 
behind  the  patient,  steadies  the  scapula  with  his  foot  or  hand. 
and  carries  the  patient's  arm  above  his  head,  nLiking  exten- 
sion and  external  rotation  (Fig.  71),  Cock  advises,  when 
reduction  f;uls,  that  an  uir-p;id  be  placed  in  the  axilla  and 
the  ann  be  bound  to  the  side — a  method  by  which  reduction 
will  often  lake  place  after  two  or  three  days.  The  pulleys 
arc  very  rarely  used,  as  they  develop  a  dangerous  force, 
antiseptic  incision  being  a  safer  and  a  better  expedient, 
if  tile  pulleys  arc  used,  break  up  adhesions  by  repeated  and 
forcible  movements;  fix  the  scipula  by  a  collar  and  band 
^tencd  to  the  wall ;  attach  the  pulleys  by  one  end  to  a 
clove-hitch  fastcnc<l  .above  the  elbow,  and  by  the  other  end 
to  the  wall;  extension  is  m.ide  until  the  head  of  the  bone 
moves,  whert:u[>on  attempts  are  made  to  push  and  manipu- 
late it  into  the  glenoid  cavity  (Fig.  72). 


I}/S£JS/CS  AND  lNJV»tE^   Of^'  BOXES  AiVD  JO/NTS.     447 


«bov<  ibc  Wrifti  latker  EricUcn), 


l'>fnr  PitWtilkiin  by  Lhi  Knn  id 


t'lri-  r?.— Reduction  uf  bhouUcr-i^iiii  tlUlv- 
utloii  by  (he  Foot  In  ihv  AillU  l<ro«pfr). 


Kio.  yj.— KnAv't  Mtihodvf  kt4du<ii<>n  \rf  M«n^|(ulitiJun  (C«fiTr):  A.  Artt  movfinetii, 
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In  reducing  a  ctislocatiun  the  axillary  artcfy  or  vein  may 
be  ru])lure(l,  fracture  of  the  neck  of  the  humerus  may  take 
place,  injury  to  the  brachial  artery-  may  occur,  or  the  soft  purts 
may  be  badly  damaged.  After  reducing  a  dislocation,  apply 
a  Veljicau  bandage,  keep  the  shoulder  immobile  for  one  week. 
then  make  passive  motion  daily ;  the  patient  may  wear  3  sling 
alone  during  the  third  week,  after  which  period  he  may  use 
the  arm.  (For  old  dislocations  and  compound- dislocations 
see  page  45S)-  Reduction  uf  old  dislocations  may  some- 
times be  effected  by  manipulation.  Extension  may  have  to 
be  used,  and  ether  may  be  required.  In  old  dislocations 
try  to  reduce,  after  breaking  up  adhesions,  by  forced  flexion 
and  strong  extension.  After  reduction  immobilize  for  three 
weeks,  and  start  passive  motion  after  seven  days. 

Dislocations  of  the  Elbow-Joint. — Injuries  of  the  elbow- 
joint  an-  lint  nirc.  and  tlicy  are  coiiiiiionest  in  children. 
Hoth  boiHs  or  mily  ime  bone  in;iy  be  dislocated,  and  the 
dislocation  may  bt-'  partial  or  be  complete. 

Diitlocation  of  Both  Bones  Backward. — Tlic  cautrs  of 
backward  dislocation  of  both  bones  of  the  elbow-juint  arc 
falls  upon  the  extended  hand  or  twists  inward  of  the  ulna 
(Malgaignc).  The  coronoid  process  lodges  in  the  olecranon 
fossa. 

Symftcms  of  Backward  Dislocation. — In  complete  dislo- 
cation of  both  bones  of  the  elbow-joint  the  olecranon  is 
very  prominent ;  the  distance  between  the  point  of  the  olec- 
ranon and  the  ajKX  of  tlic  inner  condyle  is  notably  greater 
than  on  the  •tound  side;  the  forearm  is  flexed,  supinated, 
and  rshorteneil ;  the  lower  end  of  the  humerus  projects  in 
front  of  the  joint,  below  the  .skin-crease;  the  head  of  the 
radius  Is  found  back  of  the  outer  condyle ;  and  there  are 
the  general  symptoms  of  dislocation.  Fracture  of  the 
coronoid  rarely  occurs  with  backward  di:iloc.ition.  but  if  it 
docs  occur  there  will  be  crepitus  and  mobility.     In  fracture 
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iibove  tlie  condyles  there  are  fiDund  the  ordinary  symptoms 
ofa  fracture ;  iiit.-.'Uiurenicnt  riom  condyles  to  styloid  processes  < 
doe^  not  show  shurtenin)<; ;  there  is:  no  altcmtion  of  normal  < 
relation  between  olecranon  process  and  condyles ;  and  the 
projection  in  front  of  the  joint  is  above  the  crease  of  the 
bend  of  the  elbow. 

Treatment  of  Hackxvard  Dislocation. — Reduction  must  be 
made  early  in  dt^lucatiun  of  both  bones  of  the  elbow-jiiint, 
or  it  will  be  foutid  imjiossible,  ;iml  :iii  unreduced  dislocation 
means  a  limb  without  the  powers  of  flexion,  pronation,  and 
supination.  The  surgeon  places  his  knee  in  front  of  the  el- 
bow-joint, grasps  the  patient's  wrist,  presses  upon  the  radius 
and  ulna  with  his  knee,  and  bends  the  forearm  with  consider- 
able force,  the  muscles  pulling  the  bones  into  place  (Sir  AstlcyJ 
Cooper's  plan).  Forced  flexion,  traction,  and  extension  may* 
be  tried  (i-'ig.  74).  Apply  an  anterior  angular  splint,  and  li,ivc 
it  worn  for  two  weeks.    Make  passive  motion  after  a  few  days. 

Dielocatioti  of  Both  Bones  Forward. — The  cause  of  for- 
w.krd  dislocation  of  both  bones  of  the  elbow-joint  is  a  blow 
on  the  olecranon  when  the  arm  is  flexed.  It  is  a  rare 
accident. 

Symptoms  and  Treatment. — The  symptoms  of  forward  dis* 
location  of  both  bones  of  the  elbow-joint  are — forearm  is 
flexed  and  lengthened;  .some  slight  motion  is  prt^^ibIe; 
olecranon  i*  on  a  level  with  the  condyles  if  unfraclured, 
hence  its  prominence  is  gone ;  the  humeral  condyles  arc 
felt  posteriorly,  and  the  radius  and  ulna  are  felt  .interiorly. 
The  (rtntntenl  of  this  injury  is  the  sunie  ^a,  ttiat  for  disloca- 
tion backward.  Forced  flexion  and  pressure  may  be  em- 
ployed for  reduction. 

Lateral  dislocations  of  both  bones  of  the  elbow-Joint 
arc  usually  incomplete, 

Symptoms  and  Treatmenl  of  Outward  Disloeatian. — Th« 
symptoms  of  outward  dislocation  of  both  bones  of  the 
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clbowjoinl  are— forearm  is  Rcxcd.  fixed,  ami  pronatcd: 
joint  is  widened ;  ihc  hend  of  the  radius  projects  externally 
ami  Iws  a  depression  above  it ;  the  inner  condyle  projects 
internally  and  has  a  depression  below  it;  the  olecranon  is 
nearer  than  normal  to  the  external  condyle  and    further 

than  normal  from  the 
internal  condyle.  Reduc- 
tion is  cfTcctcd  by  exten- 
sion of  the  rorearn)  and 
pressure  upon  the  head 
of  the  radius.  Apply  an 
A^Xr    ^J\.     \  ^^M'Sis'  ascending    §piral     rc\*ersc 

bandage  of    the   rorcami, 
a   figure-of-S   bandaj^c  of 
(TtiMM),  the  elbow-joint,  and  a  sling. 

MaWf  |»asstvc  motion  after  a  few  days.  The  bandages  must 
be  worn  (t>r  two  weeks. 

SyMflftni  ami  TrtatMOit af  fHward  Dijloeatiou. — In  dislo- 
cation inward  of  both  bitncs  of  the  elbow-joint  the  giosition 
of  the  forearm  is  tlic  same  as  that  in  dtslociitton  outward; 
the  sigmoid  cavity  of  the  ulna  projects  internally,  and  the 
external  condyle  projects  extirrnally.  The  trtalimnt  of  this 
form  of  elbow-joint  dislocation  is  the  same  as  that  employed 
in  the  preceding  fonn. 

Dislocation  of  the  ulna  alone  is  ver>'  r^re,  and  can  only 
take  place  backward. 

Symfloms  it/n/  Trt^lMett. — Diiilocalion  of  the  ulna  alone 
in  indiciitcd  by  the  forearm  being  flexed  and  pronated.  The 
head  of  the  radius  is  found  in  place,  and  the  olecranon  pro- 
jects posteriorly.  The  treatment  of  IhLs  injur)*  is  the  same 
as  that  of  the  ]>receding  dislocation. 

DlalooaUona  of  the  Badlua  Porw&rd. — Dislocrttinn  of  the 
radius  forw:([<l  is  the  commonest  forni.  This  injury  is  caused 
by  a  fall  upon  the  hand  with  the  forearm  in  pronation  and 
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extension,  or  is  produced  by  blows  on  the  back  of  the 
joint;   forced  pronation  alone  will  not  cause  it. 

S/m/'t^ms  ami  Trattment. — Tiie  syni])toni!t  in  dislocation 
of  the  radius  forward  arc — forearm  midway  between  prona- 
tion and  supination,  and  semiflexed;  attempts  to  increase 
flexion  cause  the  radius  to  strike  against  the  humerus  with 
a  distinct  blow  ;  the  head  of  the  radius  is  felt  in  front  of  the 
outer  condyle  and  is  missed  from  its  proper  abode.  Reduc- 
tion is  effected  by  extension  and  manipulation.  A  splint  is 
used  as  in  dislocation  of  both  bones.  Deformity  is  apt  to 
recur  after  reduction,  because  of  rupture  of  the  orbicuLir 
ligament. 

Dlalooation  of  the  radius  backward  is  caused  by  falls 
on  the  hand  or  by  blows  on  the  front  of  the  joint 

SymptDms  and  'iWafmeit. — Hackward  dislocation  of  the 
nidius  is  indicated  by  the  forearm  being  slightly  llcxcd 
;ind  fixed  in  pronation,  by  schhc  impairment  of  flexion  and 
extension,  and  by  the  radius  being  fell  behind  the  outer 
condyle.  The  trdUmeut  in  this  injury  is  the  same  as  that 
given  in  the  pa-ceding  dislocation. 

Dmlocation  of  the  radius  outward  is  very  rare.  In 
this  injuiy  the  head  of  the  radius  is  distinctly  felt.  The 
trtatmotl  is  the  same  as  that  of  the  above-mentioned  dis- 
locations. 

Subluxation  of  the  Head  of  the  Radius. — This  name  is 
given  to  an  injury  which  is  very  frequent  in  children  between 
two  and  four  years  of  age.  It  results  from  traction  upon  the 
hand  or  the  forcirm,  and  often  arises  when  the  nurse  or  the 
mother  pulU  upon  a  child's  arm  to  save  it  from  a  fall  or  to 
lift  it  over  a  gutter.  Some  writers  hold  that  pronation  is  re- 
quired, as  well  .as  extension,  to  produce  the  injurj' ;  many 
surgeons  claim  th.it  extension  and  adduction  are  the  causative 
forces.  Hutchinson  maintains  that  supination  may  cause 
subluxation.     Uardenheucr  assigned  falls  as  causes. 
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Tlic  .tymfitoHis  arc  very  characteristic.  The  history  jwints 
to  llic  injury,  Pain,  and  often  a  click,  may  be  felt  in  the 
wrist  at  the  time  of  the  accident.  The  arm  hangs  by  the 
side,  with  the  elbow-joint  shghtly  flexcil  and  the  foFuirm 
midway  between  pronntion  and  supination.  Flevion  to  a 
less  angle  liian  60°  and  complete  extension  arc  resisted  and 
arc  very  painful,  but  niovenienis  between  60"  and  l}0°arc 
free  and  painless.'  The  movements  of  the  wri.tt-joint  are 
free  and  ]Ktinl(.-:$s.  The  elbow-joint  presents  no  deformity. 
Pre.tsure  over  the  hutd  of  the  radius  causes  pain.  Strong 
pron.ition  is  painful ;  strong  Ktipination  1^  very  painftil.  and 
there  seem.'i  to  be  a  mechanic4il  obstacle  to  its  performance. 
Forced  supination  develops  a  distinct  click  at  the  head  of  the 
radius,  and  causes  pron;ition  and  supination  to  become  natur.ti 
and  free  from  pain.  The  condition  will  be  reproduced  if  a 
splint  is  not  used.  The  nature  of  the  lesion  is  not  understood, 
and  various  conditions  have  been  thought  to  exist  by  different 
observers.  Among  them  may  be  mentioned  the  following :  a 
slight  anterior  displacement  of  the  head  of  the  radius;  a 
slight  pasterior  displacement ;  locking  of  the  tuberosity  of  the 
radius  behind  the  inner  edge  of  the  ulna;  dislocation  of  the 
triangular  cartilage  of  the  wrist";  intracapsular  fracture  of 
the  radial  head;  painful  paralysis  from  nerve-injury;  dis- 
placement by  elongation,  ihe  return  of  the  bone  being  pre- 
vented by  collapse  of  the  c^ji^ule;  and  the  clipping  up  of 
Ihc  margin  of  the  orbicular  ligament  over  the  rim  of  the 
head  of  the  radius. 

Treatment — Place  the  forearm  at  a  right  angle  to  tlie  arm 
and  nuke  forcible  supination ;  apply  an  anterior  angular 
splint,  and  have  it  worn  for  four  or  five  da>'s. 

Dielocationa  of  the  wrist,  which  arc  very  rare,  arc 
caused  by  falls  upon  the  hand. 

)  Sn  the  al>1(  onJ  learned  uiicic  at  W.  W.  Van  Arvlale  in  Uie  Amtabtf 
Smjitry,  rot.  ix.,  ISI!?. 
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Backward  Dislocation  of  the  WriBt. — Sympuuns. — Tltc 
ilcrorinity  in  backwanl  dislocatioJi  of  llit  wrist  (FiR.  75.  a) 
resembles  that  of  Colics'*  Tracttire  (Fig.  75.  0).  The  fingers 
are  flexed,  the  wrist  is  bent  backward,  the  radiu-s  projects 
on  the  front  of  ihc  wrist,  the  corpus  projects  on  the  dors-il 
surface  of  (he  arm,  the  relation  of  tlic  styloid  process  of  tlie 
radius  to  the  styloid  process  of  the  ulna  is  unaltered  (it  is 
altered  in  Collcs's  fracture),  there  is  rigidity,  anil  crepitus  is 
absent  {iMii.  75). 


Fid.  n-— Delbtmiiy  in  ttliikieiUaa  of  Id*  Wiix  Baikwird  Ulind  IdCdIIi'i  Fncliiis  li) 
(Stinuun). 

Forward  dislocation  of  tho  wrist,  which  i«  very  unusual, 
is  caused  by  a  fall  upon  the  back  of  the  hand. 

Symfitomx  tttui  Trtalmetl. — In  forwarti  dislocation  of  the 
wrist  the  radius  and  ulna  project  posteriorly  and  the  carpus 
projects  in  front.  The  treattmni  in  both  of  these  dislocations 
is  extension  and  m.tnipuI.ttion,  a  Itond  splint  for  ten  days, 
and  passive  motion  after  five  or  six  days, 

DialocatioQ  at  the  inferior  radio-ulnar  articulation, 
which  is  also  very  rare,  is  caused  by  twists. 

Symptoms  ami  TrratiHftit. — In  foncard  dislocation  at  the 
inferior  radio-ulnar  articulation  the  forearm  is  pronated.  the 
t-yacc  between  the  styloid  processes  is  diminished,  and  the 
ulna  forms  a  projection  posteriorly.  In  Imckiviiril  disloca- 
tion the  forearm  is  supinatcd,  the  space  between  the  styloid 
processes  is  diminished,  and  the  ulna  projects  in  front.  The 
trtatmott  is  extension  and  manipulation.  Two  straight  splints 
(as  in  fracture  of  both  bones)  are  to  be  applied  for  four 
weeks,  and  passive  motion  is  to  be  made  in  the  third  week. 
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EHalocstton  of  iDdividoal  Carp*!  Bonaa. — Pick  sajT 
there  is  ooc  weak  spot,  wtticb  is  "  between  tbe  head  of  the 
06  nnf^ntini  aod  the  scapbotd  and  temilaiur  boaes,**  and  the 
B  OS  tnogaum  ouy  be  Ibrccd  up.  The  as  otagaum  U  the  oaly 
boDC  dislocated  with  any  &cqucnc>'.  and  the  injury  is  caused 
by  forced  flexion  of  the  vrisL 

Symftffms  amd  Trratrntnt. — ^Tbe  ^-ntptom  of  dislocation 
of  the  carpal  bones  is  a  6nn  profcctioo  vfaicb  becomes  mote 
prominent  dunng  flexion  of  the  wrist.  The  treatrntat  h 
extensioa  and  matu|}uUtioa,  a  Bond  splint  being  worn  (or 
three  weeks. 

Dislocations  of  meteoaipal  bones  arc  rare.  The  first 
ntctacarpa)  bone  ix  mo»l  liable  to  dislocation. 

SjftHftttHU  ami  Trfiilmral. — Dislocations  of  the  metacarpal 
bones  arc  obvious  because  of  prujectioa.  The  trtalment  is 
extension  and  maniptilatiop,  a  straight  splint  and  large  pad 
lor  the  palm  (as  in  (iracturc  of  the  metacarpus),  the  splint  to 
be  worn  for  thrvc  weeks. 

Dislocatioos  at  the  metaoarpo-pbalaa««al  articulations 
are  rare,  and  backward  dislocation  is  tbe  rule.  The  cause 
is  a  fall  upon  the  h.ind. 

Symptoms  and  'J'nalmeHt — PisJocated  metacarpo-phalan- 
gcal  articulations  are  obviouik  Reduction  \»  easily  eflectcd, 
except  in  the  case  of  the  thumb.  A  ^lint  must  be  worn 
for  three  wcek.<(. 

Dislocation  of  the  Metac&rpo-phalnngesl  Joint  of  the 
Thumb.^In  this  dislocation  tbe  phalanx  usually  passes 
backward. 

Symptoms. — ^Symptoms  of  l^acJbvard  dislocation  are — the 
baitc  of  the  fint  phalanx  restx  upon  the  metacarpal  bone ; 
the  hea<l  of  the  melacarpal  bone  projects  forward  and  button- 
holes the  muHcIes  of  the  thutiib;  the  first  phalanx  of  the 
thumb  iH  strongly  extemlet),  and  the  terminal  phalanx  is 
wmillexcd.    The  >iymptoms  oi  fani'ani  dislocation  arc — the 
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base  of  the  firHt  phalanx  is  felt  in  the  palm,  anri  th«  head  of 
the  nictacarpai  bone  is  felt  posteriorly. 

Treatment. — In  treating  backward  dislocation  of  the  mcla- 
carpo- phalangeal  joint  of  the  thumb,  reduction  is  difficult 
because  of  the  head  of  the  bone  bcinij  caught  in  the  perfora- 
tion of  the  flexor  muscle.  Always  give  ether.  Kcctley's 
directions  arc  to  adduct  the  metacarjial  bone  into  the  p.ilm 
(to  relax  the  muscles)  and  to  have  an  assistant  liold  it; 
bend   the   thumb   strongly   back,  extend,  pull   the   thumb 


l^^r-^ 


Ko.  |6.— Lnli  Splint  (g(  K<ilucii>(  UlaluuIlBd  ol  rhiluigoi. 


V\(i.  n.—\j.i\\  Spllni  Applied. 

toward  the  fingers,  and  suddenly  flex.  To  get  a  firm 
enough  grasp  for  these  manipulations,  u.se  the  apjiaratus 
of  Charrtcre  or  of  Levis  (Figs.  76,  77).  if  the  above 
m.in<Kuvres  fail,  perform  tcntitomy  or  incise  freely  and 
reduce.  After  reduction  of  tliis  dislocation  a  splint  must 
be  worn  for  three  weeks.  In  forward  dislocation  reduction 
is  easily  eflected  by  strong  extension  and  forced  flexion. 
A  splint  is  to  be  worn  for  three  weeks. 

Dislocations  of  the  phalaneree  may  l>c  complete  or  may  be 
]Kirti;il,  They  are  commonest  between  the  first  and  second 
phalanges. 
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Symptoms  and  Trtalmtnt. — Dislocations  of  the  phalanges 
are  obvious.  In  treating  such  dislocations,  employ  extension 
nii<I  manipulation,  and  a  splint  for  one  week. 

DislocationB  of  the  Riba  and  Coetal  OartilagM — The 
ribs  may  be  dislocated  from  the  vertebra;.  This  accident  is 
rarely  uncomplicated,  and  cannot  be  dificrcntialcd  from  Irac- 
ture.  The  diagnosis  '\%  rarely  made,  and  the  injurj'  is  treated 
as  a  fracturv.  The  ribs  may  be  di.^locate(i  from  their  carti- 
lages, one  or  more  ribs  being  di.splaced.  The  end  of  the  rib 
form*  an  anterior  projection,  tJiere  is  a  depression  over  the 
cartilage,  and  crepitus  is  absent.  Trtalnunt  is  the  same  as 
that  employed  for  fractured  rib».  The  costal  cartilages  may 
be  di^;pIaccd  from  the  sternum,  fonning  an  anterior  projec- 
tion upon  this  bone.  Reduction  is  brought  about  by  placing 
the  patient  upon  a  tabic  with  a  sand  pillow  iKrlween  the 
scapula,  pushing  back  the  shoulders  and  chest,  and  forcing 
the  cartilage  into  place.  The  dressings  are  the  same  as  those 
used  in  fractured  sternum.  The  cartilages  of  the  tower  ribs 
(sixth,  seventh,  eighth,  ninth,  and  tenth)  may  be  separated. 
The  inferior  cartilage  goes  forward  and  can  be  felt.  Pick 
states  that  reduction  is  brought  about  by  causing  the  patient 
to  hold  the  chest  full  of  air  while  eflbrts  arc  made  to  push 
the  cartilage  into  place.     Dress  a-i  for  fractured  ribs. 

Dislocations  of  the  Sternum. — In  dislocations  of  the 
sternum  the  manubrium  may  be  sqwrated  from  the  gladio- 
lus in  young  subjects.  The  symptoms  and  treatment  are  the 
same  as  those  in  fr.iclure  fp.  342). 

Pelvic  dislocations  are  almost  alway.«  complicated  with 
fracture.  A  pubic  bone  can  be  di.tlocated  by  falls  from  a 
height  or  by  applying  violent  force  to  the  acetabula.  The 
dislocation  may  be  up  or  down,  front  or  back,  and  it  may 
damage  the  urethra  or  the  bladder.  The  pntient  c;mnot 
stand;  there  are  great  pain  and  recognixable  deformity.  Treat 
by  moulding  the  bones  into  place,  b>-  applying  a  pelvic  belt. 
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and  by  rest  in  bed  for  four  weeks.  Dislocitions  of  the 
sacro-itiac  joint  arc  produced  by  falls.  Movement  on  the 
pnrt  of  the  |)uticnt  is  difficult  or  impossible;  there  is  violent 
pain,  and  often  paralysis  (from  pressure  upon  nervcsj.  In 
dislocation  backward  there  is  an  apparent  shortening  of  the 
leg.  cvcrsion  of  the  foot  exists,  and  the  ihum  moves  poste- 
riorly and  upward.  In  dislocation  forward  the  anterior  supe- 
rior iliac  .■*pine  project-s  and  the  pelvis  is  broadened.  Sacro- 
iliac dislocations  nre  reduced  by  holding  the  jielvis  (am  and 
making  extension  with  a  pulley.  The  patient  stays  in  bed 
for  four  weeks  and  wcar.i  a  pelvic  belt  ;n  in  fracture. 

Dislocations  of  th«  Femur  1  Hip-joint).— These  injuries 
are  rare,  as  the  hip-joint  is  very  strong.  The)'  occur  in 
young  adults.  In  forcible  extension  the  head  of  the  femur 
presses  against  the  ciipsule,  but  the  capsule  here  is  \x'ry 
thick,  and  certiin  muscles,  the  rectus,  psoas,  and  iliacus,  are 
pulled  tight  and  serve  to  strengthen  the  capsule.  The  head 
of  the  bone  cannot  go  directly  upward,  because  of  the  ace- 
tabulum {Kdmund  Owen).  The  wcjk  point  of  the  acetabular 
rim  is  below;  the  weak  part  of  the  capsule  is  also  below; 
hence  forced  abduction  is  apt  to  take  the  head  of  the  bone 
through  tile  lower  part  of  the  capsule,  a  dislocation  occur- 
ring primarily  into  the  thyroid  foramen.  Four  forms  of 
hip-joint  di.sIocaIion  exist:  (0  upward  ,ind  backward,  on 
the  dorsum  of  the  ilium :  (2)  b,ickward,  inlo  the  sciatic 
notch;  (3)  dnwnward,  into  the  obturator  foramen  ;  and  (4) 
inward,  on  the  pubes. 

X>islooation  on  to  the  dorsum  of  tb»  ilium  comprises  one- 
half  of  all  hip-dislocations.  It  w  ctiHsr</hy  a  h\\  or  a  Wow 
when  the  limb  is  flexed  and  abducted  (as  in  carrying  a 
weight  irpon  tlic  shoulder),  by  a  fall  upon  the  knees  or  feet, 
by  a  weight  striking  the  back  while  bending,  etc.  la  this 
dislocation  ihe  hc.id  of  the  femur  goes  upward  and  luck- 
ward,  rests  upon  the  ilium,  and  is  always  above  the  tendon 
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of  the  obturator  tatcraiu  muadc  This  di&locitioa  is  see- 
ooduy  to  a  tfayToid  dislocation.  bcQuac  of  miocular  action 
•hiftiiig  the  boDc  Irom  it>  inituU  »cat  of  dtqJaccmciiL 

Symptamt. — Dislocatioa  ua  lo  the  donym  of  tbc  ilitini  is 
indicated  by  the  rollowing  symptom*:  The  buttock  looks  Atf 
and  broad :  the  gn-at  trodunter  is  above  Nclaton's  line  aaA 
is  deeply  placed ;  tbc  head  of  tbe  bone  can  be  detected  in  its 
new  situatioa;  dtxp  pressure  in  bont  of  the  joint  ftndf  i 
hollow ;  tbc  leg  is  shortened  by  about  two  or  three  inche>, 
OS  a  rule ;  the  knee  is  slightly  flexed :  tbe  thigh  '\a  sbghlly 
flexed,  inwardly  roCited,  and  adducted  (Fig.  78)  (this  ii 
shown  by  the  £ict  that  the  axis  or  the  thigh  of  the  injured 
side,  if  prolonged,  would  pass  through  the  lower  third  of  tbc 
sound  thigh);  the  heel  is  raised,  and  the  great  toe  of  the  foot 
of  the  injured  side  rests  upon  the  front  of  the  instep  or  the 
ankle  of  the  sound  side;  the  fascia  lata  is  relaxed;  rigidity 
exists;  voluntar)'  movement  is  impossible,  though  some  pas- 
sive motion  is  possible  in  tbc  direction  of  the  defonnity  (the 
deformity  can  be  made  more  marked). 

The  diagnoiis  from  intraca|)L<tulnr  fracture  is  obtained  by 
noting  tile  invention,  tlic  great  >hortcning,  the  absence  of 
crcpituH,  the  age  of  the  subject,  and  the  n^ilurc  of  the  force. 
The  nature  of  the  force,  the  inversion,  and  the  absence  of 
crepitus  mark  the  diagnosis  from  extracapsular  fr.Kture. 

TrettimtM. — The  chief  obstacle  to  retluction  in  dislocation 
on  to  the  dorsum  of  the  ilium.  Bigclow  state.<,  is  the  untom 
portion  of  the  capsule,  especially  the  Y-lignmcni.  TIic  ilio- 
femoral. Y.  or  Bigclow'fl  ligament  resembles  an  inverted  V. 
ariKK  from  the  .tntertnr  inferior  spine  of  the  ilium,  is  inserted 
into  the  anterior  tntcrtroch-interic  line,  and  is  incor^iorated 
into  the  front  of  the  capsule.  To  rcdticc  a  dislocation  thi'; 
ligament  must  be  relaxed  by  manipulation  or  be  torn  by 
extension.  Manipulation  makes  the  head  of  the  bone  re- 
trace its  4tq>s  o\'er  the  same  route  it  took  in  emerging.    Give 
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K|i~'i    ^|.  —  K«4tiii:ti"n    bf   liikloutkin   -'11   *h* 
Dnrkbm  iff  ih«  llliuti  by  ihe  l'ul]r>«  iCwpHi, 


Fi'i     jS  —  Hip- 

iloriumofihglliuDi 


fiE  ti—Knliiirlon  of   rNilnuiinn  imo  ihr 


Pir„   «i. -IDp. 
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■lit  iioi(h  iCmiKi). 
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Pici.  tt^-titiimioa  nt  DlilMsiloa  en  ih(  Pubn  by  (ha  rulkyi 
(Caopti). 


Fni      tl.  —  TlillM*- 
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ether ;  place  the  patient  supine  upon  a  mattress  on  the  floor; 
flex  the  leg  on  the  (high  (to  relax  the  hamstrings),  the  tliigh ' 
oti  the  giclvis;  increase  the  adduction  over  the  mtckllc  line: 
strongly  abduct;  perform  external   rotation  and  extension 
This  treatment  may  be  .summed  up  as  flexion.  .id<luct)(Ut. 
external  cirumdudion,  and  cxtcn:«ion :  or.  as   Pick  puts  it. 
'*  bend   up,  roll  out,  turn  out,  and  extend."     If  maniputa- 
tlon  fails,  try  extension.    A  perineal  band  is  fastened  to  the 
wall,  and  extension  by  pulleys  is  made  in  the  axis  of  the  de- 
formed limb— lh.it  is.  across  the  lower  third  of  the  other 
thigh  (Fig.  79),  or  at  a  right  angle  to  the  body  while  the 
patient  lies  u|x>n  the  sound  side.     After  reduction  put  the 
p.-ilicin  to  bed   and   use   sand-bags  (.as  in  fracture  of  the 
hip)  for  four  weeks.     Passive  motion  is  made  in  the  third 
wt-ek 

Dislocation  into  the  Sciatic  Notch. — In  this  dislocation 
the  head  of  the  bone  passes  tiackward  an<)  a  little  upward, 
and  re-It*  upon  the  ischium  aX  the  m;irgin  of  the  sciatic 
notch  (not  in  the  notch).  Ik-1ow  the  tendon  of  the  obturator 
intemtis  muxclc  'X\\c  tausfs  arc  the  simie  as  those  given  r<ir 
the  previous  dislocation.  1 

Symftams. — The  sign*  in  dislocation  into  the  sciatic  notch 
arc  like  those  of  dislocation  upon  the  dorsum  of  the  ilium, 
but  they  arc  not  so  marked.  There  arc  flattening  and 
broadening  of  the  hip ;  ascent  of  the  trochanter  above  Ncla- 
lon's  line ;  shortening  to  the  extent  of  .in  inch.  Hexion, 
inward  rotation,  and  adduction  exLst,  but  the  axis  of  the 
femur  of  the  injured  side  passes  through  the  knee  of  the 
.sound  .side.  .iml  the  ball  of  the  great  toi!  of  the  injured 
side  rests  upon  the  great  toe  of  the  sound  side  (FiR.  80). 
Other  symptcims  .ire  iileiitic:d  with  dislocation  upon  the 
dorsum  of  the  ilium,  but  arc  K"<s  pronounced.  Allis's  signs 
of  this  dislocation  are  uf  value:  if,  with  the  patient  recum- 
bent, the  thighs  are  brought  to  a  right  angle  with  the  body. 
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slioi'U-ninjf  on  the  afd'Ctcd  si(]c  is  niatcrblly  increased ;  if  l)ic 
dislocated  tliigh  is  cNtviiiicd,  tlic-  back  arches  as  in  hip  disease. 

Dio^iiusis  aid  IWatinent. — Tlic  symptoms  of  dislocation 
into  the  sciatic  notch  arc  similar  to,  but  arc  less  marked 
than,  thoiic  of  dorsal  dislocation,  and,  bcin^  a  backward 
dislocation,  the  reduction  and  treatment  are  the  same  as  for 
dislocation  backward  upon  ti|}c  dorsum  of  the  ilium  (Kig.St). 

Dislocation  Downward  into  the  Obturator  Forameo. — 
Downward  dislocation  la  the  primary  positiiin  of  most  dislo- 
cations of  the  hip,  the  bont:  rarely  remaining  in  cho  thyroid 
fuiviniL-n.  hut  usually  mounting  up  as  a  result  of  muscular 
action  or  of  the  initial  violence.  The  «iuic  is  violent  abduc- 
tion by  falls  or  by  stepping  from  »  moving  car. 

^/OTZ/fWi'.— Dislocation  downward  into  the  obturator  fora- 
men is  indicated  by  flattening  of  the  hip ;  the  head  of  the  bone 
K  felt  m  its  new  position  nnd  is  nitsKcd  from  the  acetabulum; 
rigidity  except  in  the  direction  of  deformity;  a  hollow  over 
(he  great  trochanter,  which  process  is  well  beiow  Nclaton's  line 
and  nearer  than  normal  to  the  m  iddle  line ;  the  gluteal  crease 
is  lower  than  is  the  crease  of  the  opposite  side;  lengthening 
to  the  extent  of  one  to  two  inches ;  the  body  is  bent  forward 
by  the  traction  upon  the  |>$oas  and  iliacus  muscle.t,  and  \a 
also  deviated  to  Uk  side,  thus  causing  great  apparent  length- 
cning:  tile  limb  is  advanced  and  abducted,  ami  the  foot  is 
|>o)nled  straight  ahead  itr  ts  a  little  everted  (Fig.  82);  when 
the  |Kitient  i»  recumbent  extension  i-s  impossible,  the  knees 
c;tnn<>t  be  pushed  together  without  great  pain,  and  the  adduc- 
tor muscles  are  hard  and  rigid.  Unreduced  dislocations  do 
well,  the  patient  obtaining  a  very  useful  hip-joint  (Scdtllot), 

Tnatttunl. — In  treating  dislocation  downward  into  the 
obturator  foramen,  effect  reduction  if  jKissiblc  by  manipula' 
tion,  and  if  this  fails  by  extension.  To  reduce  l>y  manipu- 
lation, flex  the  leg  on  the  thigh  and  Ihc  thigh  on  ihe  pelvis, 
and  then  perform,  in  the  following  order,  abduction,  internal 


40^ 


A  MANUAL    OF  SVRCEkY. 


circumduction,  and  extension.  If  extension  is  used,  employ 
a  {>clvic  b.ind  to  put!  the  pelvis  toward  the  sound  side,  and 
a  jKrincal  band  beneath  the  pelvic  band,  having  pulleys  to  ^| 
maintain  force  upward  and  outward  from  the  injured  hip.  ^ 
llie  surgeon,  grasping  the  leg  and  ankle,  drags  the  member 
inward  and  ]>rie»  the  femur  into  pLice  (Ktetley;  Fig,  83}. 
The  after-lreatnit-nt  is  the  same  js  that  for  the  previous  forms. 

Dislocation  into  the  pubes  is  very  rare.  The  head  of 
the  bone  usually  rests  just  internal  to  tlie  anterior  inferior 
spine  of  Ihc  ilium.  'Pic  |>riniary  position  of  the  bone  is  in 
the  thyroid  foramt-n;  the  pubic  dislocation,  when  it  occurs, 
is  always  secondary,  and  is  due  to  tlic  initial  force  and  to 
muscular  action. 

Symptoms. — In  pubic  dislocation  the  head  of  the  bone  can 
be  fclt  and  seen  in  its  new  position ;  the  hip  is  flattened ; 
there  is  a  hollow  over  the  Rrcat  trochanter,  this  process 
being  found  below  the  anterior  superior  spine  of  the  ilium  ; 
there  is  shortening  to  the  extent  of  an  inch ;  the  limb  is  in 
abduction  with  evcrsion  (l''ig.  S4),  and  tlie  knees  cannot  be 
approximated  withnut  great  pain. 

7>-f(»/W(«/.^Tlie  treatment  of  pubic  dislocation  is  iiianip- 
ulation  as  performed  for  thyroid  dLtlocalion.  If  this  fails, 
employ  extension.  'Hie  limb  is  well  abducte<l,  extension  is 
made  downward  and  backward,  and  the  haul  of  the  femur 
is  pulled  outward  "  by  a  towel  around  the  thigh,  ju>t  beneath 
the  groin"  (Kcetlcy;  Fig.  85).  The  alter-trwitmenl  is  the 
same  as  that  for  the  previous  forms. 

Anomalous  Dislocations  of  the  Hip.— In  mfraspittfus 
disttKatioH  the  dislocation  of  the  hip  is  backward,  the  head 
of  the  femur  resting  upon  the  ilium  above  or  even  anterior 
to  the  anterior  superior  spine.  In  iuhial  dislocatJoH  the  dis- 
location is  downward  and  backward,  the  head  of  the  femur 
resting  on  the  i-iichial  tuberosity  or  in  the  lesser  sciatic  notch. 
MonUgg;ia's  disioiation  is  a  supraspinous  dislocation  with 
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cvcrsion  of  tl)«  limb.  In  ptrineal  disloealion  the  head  of  the 
femur  is  in  the  perineum.  In  suprapubU  disliKalson  the  head 
of  the  femur  iKtsses  above  the  pubes.  In  iubsphwHS  disloca- 
tion the  femor^il  head  rests  on  the  horizontal  r:imus  of  the 
piibes 

Dislocations  of  the  Knee. — These  dislootions  are  rare. 
Tliurc  arc  four  forms — forward,  backward,  inward,  and  out- 
ward. They  tnay  be  complete  or  be  incomplete :  the  com- 
monest dislocations  are  lateral.  The  cause  is  violent  force, 
such  as  a  fall,  or  in  jumping  from  a  moving  train,  or  in 
being  caught  by  the  foot  and  dragRcd. 

Dislocation  Forward  of  the  Knoo-joint. — In  the  t-ww- 
pkU  form  of  forward  disloc.ition  the  deformity  is  obvious. 
The  limb  is  usually  extended,  but  it  may  be  flexed.  Much 
shortening  exists ;  the  condyles  are  felt  posterior  and  below ; 
the  head  of  the  tibia  is  felt  anterior  and  iibovc ;  the  patella  is 
movable  ;ind  the  quiidriceps  is  lax ;  pressure  of  the  condyles 
upon  the  contents  of  the  popliteal  space  sto[>s  the  tibial 
pulse  and  causes  ctdcnia  and  intense  pain.  In  imomplete 
dislocation  the  symptoms  are  identical  in  kind,  but  arc  less 
pronounced. 

Treatwt-Ht. — Compound  di.tlocation  of  the  knee-joint  often 
demands  excLston  or  amputation.  In  simple  dislocation  give 
ether.  One  a.ssi»tant  extends  the  leg.  another  makes  coun- 
ter-extension on  the  thigh,  and  the  surgeon  pushes  the  bone 
into  place.  Reduction  is  easy  because  of  ligamentous  lacera- 
tion. Place  llie  limb  on  a  double  inclined  plane,  and  combat 
inflammation  by  the  usual  methods  (sec  i'l'Mwr/K.  p.  395). 
Begin  passive  motion  in  the  third  week.  The  patient  must 
wear  a  knee-support  for  months.  If  the  popliteal  vessels 
arc  much  damaged,  gangrene  will  supervene  and  amputa- 
tion will  be  demanded. 

Dislocation  Backward  of  the  Knee-joint. — In  the  eont' 
pletc  form  of  knee-joint  dislocation  backward  displacement 
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is  Dot  SO  grcrat  a*  in  dislocation  forward     The  head  of  tlie 

tibta  {jrojt:ctx  ]>ostcrtorly  anil  above,  the  fcnionil  condyles 
_   anteriorly  and  bcluw;  the  leg  is.  as  a  rule,  partly  ncxcd, 
■  but  it  may  be  extended,  and  tlien;  is  moderate   liliortcniRg. 
In  imomftliU  dislocation  the  symptoms  arc  less  marked. 

TroUMitHt. — The  trt-Mtrnvnt  of  backward  dislocation  of  the 
knec<joint  ts  the  siinie  as  fur  forwaid  dislocation. 

Dklocatlon  Outward  of  the  KJiee-Joint — The  inner 
tuberosity  of  the  tibia  in  outward  dislocation  lies  uf>on  tlic 
outer  condyle  of  (he  femur  (Pick) ;  the  inner  condyle  of  the 
femur  projects  internally;  Uic  outer  tibial  tuberosity  and 
fibular  hciul  jifojccl  externally,  the  former  having  a  depres- 
sion below  it,  and  the  latter  above  it;  the  leg  is  senitDexcd, 
but  shortening  is  absent 

DlalocatioQ  Inward  of  the  Kne»Oo^t- — Tlie  outer  tuber- 
osity of  the  tibia  in  inward  dislocation  lies  upon  tlic  inner 
condyle  of  the  femur ;  the  outer  condyle  of  the  femur  forms 
an  external  prominence,  and  the  inner  tuberosity  of  tJ)e  tibia 
forms  an  intermO  prominence.  Pick  cautions  us  not  to  mis- 
take a  sqiariLtion  of  the  lower  femoml  epiphysis  for  lateral 
dislocation  (the  former  is  reduced  easily,  the  deformity  tends 
to  recur,  and  there  is  soft  crepitus). 

Treiilmrnl. — In  treating  lateral  dislocation  of  the  kncc- 
jbint.  effect  extension  and  counter-extension  as  in  antero- 
posterior dislocations.  The  leg  is  moved  from  side  to  side 
»nd  attempts  are  made  at  rotation.  The  after-treatment  is 
the  same  as  that  for  anteroposterior  luxations. 

LaUH-nl  dittlocationtt  of  tlio  knee-jomt  are  usually  incom- 
plete. 

Dlalooation  of  the  Semilunar  Oartilagee  of  tho  Knee 
(the  Internal  DeranKcmcnt  of  Mr.  I  ley ;  Subluxation). — These 
interarticular  cartilages  arc  attached  in  front  of  and  behind 
the  tibi.il  spine,  and  their  convexity  is  attached  to  the  edge 
of  the  tibial  tuberosities  by  the  coronary  ligament.    The 
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inner  cartilage  is  connected  with  the  internnl  lateral  li^^a- 
iiienl.  and  it  has  a  moderate  I'recdoni  of  movement;  the 
outer  cartilage  is  not  connected  witli  the  external  lateral 
ligament,  and  is  not  freely  movable,  yet  the  outer  is  more 
often  dislocated  than  is  the  inner  cartilage.  The  eause  is 
a  twist  when  the  knee  is  flexed,  as  in  stubbing  the  toe. 

Syinpionis. — 'Hic  indications  of  interarticular-cartilagc  dis- 
location arc  a  sudden  violent,  sickeninf;  pain  in  the  knee,  that 
may  cause  the  pntient  to  fall ;  the  position  is  one  of  fixed 
semiflexion,  voluntary  motion  being  impossible  and  passive 
miition  causing  fierce  ]>ain:  a  displacement  of  cither  cartilage 
Avrsiy  from  the  tibial  spine  produces  a  prominence  on  one  or 
the  other  side  of  the  Icncc-joint,  and  a  displacement  toward 
the  tibial  spine  makes  a  prominence  on  one  side  of  the  liga- 
ment of  the  patella.  Subluxation  is  soon  followed  by  in- 
flammation, and  swelling  rapidly  masks  the  projection.  This 
accident  is  usually  mistaken  for  blocking  of  a  joint  by  a 
floating  cartilage. 

Treatment. — In  treating  dislocation  of  the  semilunar  carti- 
lages of  the  knee,  reduce  by  forced  flexion  and  sudden  exten- 
sion with  rotition,  at  the  same  time  endeavoring  to  push 
the  projecting  cartilage  into  place.  After  reduction  combat 
infl^unmation,  apply  a  splint,  and  use  the  proper  remedies 
for  one  wevk  {sec  Sj'noftlii).  then  begin  jiassive  motion. 
As  recurrence  of  the  displacement  is  usual,  the  patient  should 
wear  a  knee-cap  for  a  yciir  or  n)ore.  If  reduction  is  impo<s> 
siblc.  persistent  passive  motion  will  stcure  a  useful  joint. 

DLtdooation*  of  th«  Fibula :  Dislocation  at  the  Sup«- 
iter  Tibio-flbulur  Articulation. — This  injury  is  rare.  The 
head  of  the  fibula  may  go  forward  or  backward.  The  ctjuses 
are  direct  force  and  violent  adduction  of  the  foot  with  abduc- 
tion of  the  knee  (Bryant), 

Symptom):. — In  dislocation  of  the  fibula  the  position  is 
one  of  semiflexion,  voluntary   extension  and  flexion  being 
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witb  fracture.    The  cmu(  is  a  lall  apofl  the  feet  from  » 
'peat  height 

SympiotHS. — Upward  dislocation  of  the  anktc-joint  is  indi- 
cated by  the  widening  of  the  ankle  and  by  the  naltcning  of 
the  foot  The  malleoli  are  nearly  on  a  levd  with  the  pUotai 
surface  of  the  foot,  antl  there  w  ab>o!ute  rigiditj*. 

TrftUmtfit. — In  treating  up»-ard  dislocation  of  the  ankle- 
joint,  give  ether  and  lr>*  to  reduce  by  powerful  extension 
and  counter-exten«ion.  Treat  the  injury  afterward  as  in 
antero-poslorior  luxation. 

Diitlocation  of  th«  Astraffaloe. — The  astragalus  may  be 
displaced  from  the  hones  of  the  leg  and  at  the  same  time 
be  separated  from  tlic  rest  of  the  tarsuit.  The  displacement 
may  be  forward,  backward,  outward,  inward,  or  rotary. 

Dislocation  of  the  astrosalus  forward  or  backward 
is  caused  by  fiilU  ur  twills. 

Symptoms. — In  forward  dislocation  the  astragalus  ]>rojects 
fttrongly;  there  is  shortening  of  ihc  foot,  and  the  malleoli 
approach  the  |)]ant3r  as|x-ct  of  the  fool;  the  fool  is  deviated 
to  one  side  or  to  the  other,  and  there  is  ab^ilute  rigidity 
of  the  ankle-joint.  In  incomplete  luxations  the  symptoms 
arc  similar,  but  less  marked.  This  dislocation  may  be 
obliquely  forward,  In  luckward  dislocation  of  the  astraga- 
lus the  foot  Ls  not  deviated  to  cither  side;  the  astragalus 
|}Fo)ects  bctwc«:n  the  malleoli  ami  above  the  os  calcis,  and 
the  Icndo  AchilliH  is  stretched  over  the  projection.  Kigidity 
is  absolute.     Thi*  dislocation  may  be  obliiiucly  backward. 

Iditeral  and  Botory  Dutlocntiorut  of  the  AstragaluB. — 
l^ter.ti  di.4loc:itions  of  the  astragalus  arc  mrv.  aie  always 
compound,  and  are  alway.<i  associated  with  fracture.  In 
rotary  dislocition  the  astragalus  remains  in  its  normal 
habitat  after  rotating  on  it.-i  own  axis,  either  horizontal  or 
vertical.  Tlie  laiiui  of  rotary  dislocation  .nre  twists  of  (he 
foot  when  at  a  right  angle  to  the  leg  (Harwell).     The  symp- 
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touis  of  rot-iry  dislocation  arc  obscure     There  is  rigidity, 
but  sometimes  portions  of  the  astragalus  may  be  made  out. 

Trtatment  of  Dislocations  of  the  Astragtilus. — In  ti'c;iting 
astragalus  dislocation,  reduce  under  ether  by  flexing  the 
knee  to  relax  the  gastrocnemiu.t,  extending  the  foot,  and 
pushing  the  bone  into  place.  It  may  be  necessary  to  cut 
the  tcndo  Achillis.  After  reduction  put  up  the  foot  and  leg 
in  silicatc-of-soda  dressing  for  two  weeks,  and  then  begin 
passive  motion  and  apply  side-splints,  which  arc  to  be  worn 
for  one  week  more.  If  reduction  (ails,  support  the  limb  on 
splints,  combat  tndanimalion,  and  endeavor  to  bring  about 
union  between  the  dislocated  bone  and  the  tissues.  Oflcn, 
in  unreduced  di.iloc;ition,  the  »kin  sloughs  over  the  project- 
ing bona  Excision  is  demanded  the  moment  sloughing  is 
seen  to  be  inevitable.  Cases  of  compound  dislocation  of  the 
astragalus  re<iuire  immediate  excision. 

Subastra^aloid  Dislocation. — This  condition  is  a  separa- 
tion of  the  astragalus  from  the  os  c:ilci»'and  scaphoid,  with- 
out sqnration  of  the  astragalus  from  the  bones  of  the  leg. 
Pick  states  that  the  usual  classification  for  these  dislocations 
is  forward,  backward,  inward,  and  outward,  but  that  the  dis- 
placement is,  as  a  rule,  oblique,  the  foot  passing  backward 
and  outward  or  backward  and  inward.    The  causes  are  twists. 

SyiHftoins. — In  subastragaloid  dislocation  the  astragalus 
projects  on  the  dorsum;  the  foot  is  everted  in  outward  dis- 
location and  inverted  in  inward  dislocation;  the  relation  of 
the  malleoli  to  the  astragalus  is  unaltered ;  the  ankle-joint  is 
not  absolutely  rigid ;  the  foot  "  is  shortened  in  front  and  is 
elongated  behind  "  (Pick). 

Treatment. — To  treat  subastragaloid  dislocation,  make 
extension  in  the  direction  opposite  to  that  of  the  displace* 
mcnt.  In  dislocation  of  the  tarsus  backward,  fix  a  l^iindoge 
around  the  foot,  on  a  level  with  the  heads  of  the  metat^irsal 
bones,  which  bandage  the  surgeon  tics  around  his  shoulders. 
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The  surgeon  puts  one  knc-e  in  front  of  the  .inkle  and  thi 
fixes  the  leg,  ni(«cs  liimself  up  to  make  extension  upon  the 
tiirsus,  and  moulds  llie  bone  into  position.     Tenotomy  tni'iM 
be  necessiiry.     After  reduction  apply  .1  silicate  dressing  forV 
tlirce  weeks.     The  unkle-joint,  fortunately,  is  not  involved, 
and  MifTncss  of  this  articulation  need  not  be  apprehended 
If  reduction  is  impossible,  take  the  same  course  as  in  hixa-  _ 
tions  of  the  astrajjalus.  f 

Dialocataona  of  the  other  tArsal  bonee  are  very  rait 
Single  bones  may  be  dislocated,  or  tlie  iux.^lion  may  occur 
at  the  mcdio-tarsal  articulation. 

Symptoms  and  TreatmcHt. — Projection  is  an  obvious  | 
symptom  in  dislocation  of  the  otl»er  tarsal  bones.  Thei 
inttlinem  is  to  reduce  by  extension  and  moulding,  the  part] 
being  put  up  in  silicale-of-soda  dressing  for  two  weeks. 

Dislocations  of  the  metatarsal  bonee  arc  rare. 

Symptomi  nn4  Trcatfiunt. — Shortening  of  the  toes  and 
projection  of  tlic  dfslocatcd  bone  arc  symptoms  of  disloca- 
tion of  the  melat^irs.il  bones.  To  treat  these  dislocations 
reduce  by  extension  under  ether  and  put  up  in  a  silicate 
dressing  for  two  weeks.  If  reduction  (ails,  the  functions  of 
the  foot  will  not  be  much  impaired. 

Dislocataons  of  thu  jAolarures  are  ver>'  rare.  The  first 
phalanx  of  the  big  toe  is  the  one  most  liable  to  dislocation. 

Symptoms  ami  Treatment. — Dislocations  of  the  phaUngcf 
are  obvious.     The  IrealmeHt  is  by  reduction  as  in  disloca- , 
tions  of  the  thumb.     Immobilize  for  two  weeks. 

5.  Operations  upon  Bonks. 
Osteotomy. — Ity  the  term  osteotomy  the  modem  sur^fcon 
means  literally  the  sectioning  of  a  hone  for  the  purpose  of 
straightening  a  limb  ankyl'weil  in  a  had  position,  correcting 
a  bony  deformity,  or  niii(.-nding  a  vicious  union  of  a  fr.icture. 
In  a  lintar  osteotomy  the  bone  is  transversely  divided  in  one 
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spot ;  in  a  (uneifor*n  osteolomy  a  wcdgc-shapcd  portion  of 
bone  is  removed.  The  operation  of  osteotomy  may  be  per- 
formed with  a  saw  (Fig.  86)  or  with  an  osteotome.  The  saw 
creates  dust,  draws  much  air  into  the  wound,  and  lacerates 
the  tiitsueit  to  a  considerable  degree.  Most  surgeons  prefer 
the  chisel  or  the  osteotome.  The  osteotome  (Fig.  88)  differs 
from  a  chisel  in  having  two  bevelit  instead  of  one. 

Osteotomy  for  Oenu  Valium,  or  Knock-knee  (Macewcn's 
Operation). — In  this  operation  the  instruments  required  arc 
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the  scalpel,  hemostatic  forceps,  osteotomes  of  several  sizes, 
a  mallet  (Fig.  87),  and  a  sand-bag  wrapped  in  an  a.scptic 
towel. 

Oftralion. — The  patient  lies  upon  his  back,  being  rolled  a 
little  toward  the  disca.scd  side.  The  leg  of  the  diseased  side  is 
partly  flexed  upon  the  thigh  and  the  thigh  upon  the  pcK-is, 
and  the  extremity  is  laid  upon  its  outer  surHicc,  the  sand-bag 
being  pushed  between  ihc  extremity  anri  the  bed. r^)(>osite  to 
the  site  of  section.  The  fle.vion  of  iht'  kncf  relaxes  the 
popliteal  vessels  and  saves  them  from  injury.     The  surgeon. 
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if  opcraling  on  the  riyhl  leg,  stands  outside  of  thai  «- 
tremily ;  if  ojjcrating  on  the  left  leg,  he  sUnds  opposite  ibc 
left  hip  (Ilarkcr).  tiller  the  knifc  at  the  inner  side  of  the 
knee,  just  in  front  of  the  ;uWuctor  tubercle  of  the  inner  c«fr 
dylc  and  on  a  level  with  tlic  upper  border  of  "  tlie  fMicItu 
articular  surface  of  the  femur"  (Barker);  cut  «lown  t"  the 
bone,  and  make  an  incision  upward  one  inch  in  lenyth,  in 
the  direction  of  the  .ixis  of  the 
femur.  At  the  lower  angle 
of  this  wound  innert  an  oste- 
otome and  turn  it  to  a  right 
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angle  with  the  shaft,  half  an  inch  above  the  epiphysis  (Fig. 
89);  strike  the  osteotome  several  limes  with  a  mallet;  move 
the  handle  several  limes  toward  and  from  the  body,  so  as  to 
widen  the  cut  in  the  bone  (Fig.  90):  strike  the  osteotome 
again  several  times,  move  it  again,  and  continue  lhi.i  process 
until  the  bone  is  cut  one-third  lhrout;h.  If  the  osteotome 
becomes  tightly  Rxed,  withdraw  it  and  introduce  a  smaller 
one.  When  the  bone  is  cut  two-thirds  through,  withdraw 
the  osteotome,  hold  a  piece  of  wet  anti^iitic  gauxe  over  the 
opening,  and  fracture  Ihc  femur  by  strong  .vlduction.     Do 


OfSEASES  AND  INJURIES  OF  BONES  AND  JOINTS.     473 


not  suture  nor  drain  tlic  wound,  but  dress  it  antiscpticatly. 
wrap  the  entire  extremity  in  cotton,  and  apply  a  plaster-of- 
I'aris  dressing  up  to  the  groin.  This  dressing  may  be  re- 
moved in  two  weeks,  and  the  patient  may  subsequently  be 
treated  witb  sand-bu^s.  but  without  extension,  as  for  an 
ordinafy  fracture  of  the  thigh.  This  operation  is  scarcely 
ever  fatal, 

Ogslon's  Opnrttion  (Fig.  89). — In  this  operation  the  inter- 
nal condyle  is  sawed  off  obliquely  with  an  Adams  saw — a 
proceeding  which  permits  the  stiaightcning  of  the  knee. 
The  objection  to  this  operation  is  that  it  opcn.s  the  knee- 
joint,  and  that  this  cavity  fills  up  more  or  less  with  a  mixture 
of  blood  and  bone-dtisL  Maccwen's  operation  \s  decidedly 
the  -s.ifcr. 

Osteotomy  for  a  Bent  Tibia. — In  this  operation  the  in- 
struments required  are  the  same  as  those  indicated  in  the 
above  operation.  The  tibia  is  divided  transversely  or 
obliquely  (linear  osteotomy),  or  a  wedge-sh.tpe<l  piece  is 
removed  (cuneiform  osteotomy).  The  oblique  incision  is 
the  best.  If  the  convexity  of  the  tibial  curve  is  inward,  cut 
the  bone  from  above  downward  and  from  in  front  backward; 
if  the  curve  is  forward,  section  the  bone  from  above  down- 
ward and  from  within  outwarJ.  The  fibula  need  rarely  be 
interfered  with. 

Osteotomy  for  Faulty  Ankylosis  of  the  Hip-joint. — 
This  operation  is  performed  in  order  to  allow  straightening 
of  a  limb  which  has  undergone  bony  ankylosis  in  a  faulty 
or  aji  inconvenient  position.  In  some  ca.sc»  an  attempt  is 
made  to  obtain  a  movable  joint,  but  in  most  cases  the  mir- 
geon  must  be  satisfied  with  an  .inkylosis  in  extonston. 
Osteotomy  may  be  performed  through  the  neck  of  the 
femur  or  through  the  shaft  of  the  femur  below  the  tro- 
chanters. 

Osteotomy  throuirh  the  neck  of  the  femur  is  pcrformccl 


474 


rf  MANUAL   OF  SVitCfUty. 


b 


(i)  with  a  saw  (Adams's  operation)  or  (2)  with  an  o<tto 

tonic. 

1.  Adams's  OperatioH  {Fig.  91). — In  this  opcratioa  iht 
matrumcnts  reqnifvd  are  a  scalpel,  b.'craostatic  fbreeps,! 
long.  t>ltint-|K>iiit(.-il  tcnntotnc,  and  an   Atttm^  saw. 

Of>*ranoH, — Die  iKiticnt  lies  upon  his  sound  hip ;  the  sur- 
geon Mamls  utKHi  the  -tide  to  be  operated  upon,  and  ludt 
of  the  patient  The  knife  is  entered  a  finger's  brc.idlh  jbovr 
the  threat  trochanter,  is  pushed  in  until  il 
iitrikes  the  neck  of  the  hone,  is  then  earned 
acfosH  tile  front  of  and  at  a  right  angle  to 
the  neck,  and  is  witlidrawn,  enlarging  the  J 
wound  in  the  soft  jiarts,  as  it  eniergn.  lofl 
the  extent  of  an  inch.  The  saw  i.s  now  inlfi>- 
duccd  and  tlic  neck  is  entirely  dividoL 
After  the  osteotomy  drc&s  the  wound  anli- 
scpticilly  and  pl.icc  the  extremity  straiglit- 
To  .straighten  the  limb  it  may  be  found 
necesitary  to  cut  contracted  tendons  and 
fascial  iKtndy.  Apply  the  wcighl^extcnsion 
appanitus  and  the  sand-bagn.  Regin  p3s<'ive 
movements  from  tlie  s\ax\.  if  a  movable  joint  is  desired;  fcvr 
patients  can  tolerate  the  pain  necessary  to  bring  this  abouL 
If  it  is  determined  to  aim  for  a  stiff  joint,  treat  the  case  as  an 
intracapsular  fracture  would  be  treated. 

2.  With  an  OsUotome. — The  instruments  required  in  thi? 
Ofwration  arc  the  same  as  those  used  for  genu  valgum.  Nw 
s.ind-hag  is  required.  The  jiuitition  of  the  patient  is  the  same 
as  that  in  Ad^uns's  operation.  An  incision  one  inch  long  is 
made,  starting  Just  above  the  great  troclianlcr.  ascending  in 
the  axis  of  the  femoral  neck,  and  reaching  to  the  bone.  An 
osteotome  is  introduced,  is  turned  to  a  right  angle  with  th 
bone,  and  is  struck  with  a  mallet  until  the  bone  is  cumf^tleiy 
divided.     (It  is  not  to  be  divided  partially  -ind  tlien  broken.] 
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Ttic  aftcr-trcatmcnt  is  the  same  as  (hat  for  Adams's  opcrA<. 
tioii.     Tho  operation  with  the  osteotome  is  to  be  preferred 
to  that  by  the  saw. 

Osteotomy  of  the  Shaft  of  the  Femur  below  the  Tro> 
oh&nters  (Gntil's  Ojicnition), — In  this  operation  (Kiy.  91) 
ihe  saw  may  be  used,  but  the  osteotome  is  to  be  preferred. 
The  instruments  employed  are  the  same  as  thit^  used  for 
Adams's  operation,  plus  an  osteotonie. 

Ofcrafion. — The  position  in  Gant's  is  like  that  in  Adams's 
operation.  A  longitudinal  incision  one  inch  lonK  is  made 
upon  the  outer  aspect  of  the  femur  and  on  a  level  with  the 
lcs--icr  trochanter.  The  osteotome  is  inserted  ami  the  bone 
is  completely  divided  below  the  lesser  trochanter.  Thc 
aftcr-treatment  i-s  the  .same  as  that  for  Adams's  o[)cralion. 
Ganl's  operation  is  the  best  method  for  correcting  &ulty 
po.tition  in  bony  ankylosis,  and  Adamii's  ojteration  can  only 
be  employed  in  tho.se  cuics  where  the  femur  still  has  a  neck 
which  practically  is  unchanged, 

Oflteotomy  for  Faulty  Ankylosie  of  the  Knee-joint. — 
This  operation  is  jjerfonncd  for  bony  ankylosis  of  a  knee  in 
3  position  of  flexion.  The  instruments  employed  are  the 
same  as  those  used  for  genu  valgum. 

Operation. — The  patient  lies  upon  his  back  with  hi-s  thighs 
fliil  upon  the  bed,  the  legs  hanging  over  the  end  of  the  bed. 
The  surgeon  stands  on  the  patient's  right  side.  Just  above 
tile  patellar  articular  surface  upon  the  femur  a  transverse 
incision  is  made,  one  inch  in  length  ami  reaching  to  the 
bone.  The  asteotome  is  introduced  and  the  bone  is  cut 
utaHy  through.  The  leg  is  then  forcibly  extended.  Do  not 
extend  too  violently,  or  the  popliteal  vessels  may  be  injured. 
In  ca.ses  where  the  structures  of  the  popliteal  space  are 
tense,  do  not  at  once  bring  the  leg  into  extension,  but  do 
so  gnidually  by  means  of  weights.  The  wound  is  dressed 
uiciscptically,  and  the  extremity  is  placed  upon  a  double 
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inclined  plane  and  b  titatcd  a*  for  6actUf«  near  tbc  katt- 

joint 

OBtootomy  for  vioiotw  unicm  of  a  frsotore  rs  peribgad 
in  cu«  uf  angular  tk:formit>-,  and  is  carried  out  io  the  nae 
manocrr  a«  %fc  thtr  above  procedures.  It  is  beet,  M-bcn  nx- 
sible,  tu  enter  the  o-tlcotomc  vegan  the  coocavity  of  tbc  beat 
bone.  «o  a^not  to  rupture  tbc  perktstcuni  when  extcosKra 
fnadc.  and  to  tlius  enable  one  to  gain  a  longer  limb. 

Oetootomy  for  Hallux  Valgno. — In  this  (operation  a  rmcir^ 
otilcotomy  is  nude  through  the  neck  of  the  mctatanal  bioe 
of  th«  great  toe.  the  toe  is  forcibly  sd'Iucled.  and  a  vpltot 
applied  to  the  inside  of  the  foot  and  the  toe 

OKt4>otomy  for  TaUpon  Bquino-vwua. — ^The  instruoii 
required  in  this  operation  are  a  scalpel,  h^cnio^utic  Ibrcepiti 
a  narrow,  blunt-pointed  saw,  special  directors,  bonc-cu: 
forceps,  sequestrum  forceps,  and  scissors, 

OptratioH  (after  Darker). — ^Thc  patient  lie*  upon  his  back. 
the  thigh  is  scnitflcxctl.  the  knee  is  bent,  and  the  sole  of  the 
foot  re--Hs  upon  the  tabic.  The  sui^con  stamis  to  the  right 
side  if  it  is  Uic  right  limb  operated  upon,  or  to  the  left  side 
if  it  is  the  left  limb.  Feel  for  the  outer  sur&ce  of  the  cuboid 
bone,  and  cut  away  from  over  the  latter  a  piece  of  skin 
corresponding  in  size  with  the  bone-wedge  intended  to  be 
removed  (this  piece  of  skin  mii«t  inciuile  the  bursa  which 
forms  in  these  cases).  Turn  the  fiiot  outward,  find  the 
astrai;alo-.s<:aphoid  articulation,  over  whidi  make  an  incision 
"  from  the  lower  to  the  upper  dorsal  border  of  the  scaphoid 
bone"  (Barker),  reaching  through  the  skin  only;  place  the 
foot  a(;ain  in  the  Rrst  jiosition.  raise  all  the  Mift  jiarbt  from 
ofT  the  superior  surface  of  the  tarsus,  and  clear  a  trianf^ular 
Hurfacc  correspoodinR  with  the  base  of  the  wedge  to  be 
removed :  pass  a  "  kite-shaped  "  director  (Fig.  93)  from  the 
external  wound,  and  cause  it  to  project  from  the  intcnial 
wound ;  push  the  saw  through  the  groove  of  the  director 
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nearest  the  toc«,  and  saw  through  the  tiirnus,  from  Hie  dor- 
sum to  the  sole,  at  right  angles  to  the  metatarsal  bones; 
push  the  saw  through  the  groove  of  the  director  nearest 
the  ankle,  and  saw  from  the  dorsum  to  the  sole,  at  right 
angles  to  the  long  axis  of  the  calcaneiim ;  grasp  the  wedge- 
shaped  piece  of  bone  with  sequestrum  forceps,  and  cut  it 
out  with  scissors,  with  bone-for- 
ceps, or  with  a  blunt  bistoury. 
11ie  wound  i^  well  irrigated,  the 
foot  is  straightened,  the  intcriutl 
wound  is  sewed  up.  the  exterruil 
wound  is  sutured  except  at  its  lowest  portion,  where  a  drain- 
age-tube is  to  be  retained  for  twenty-four  hours,  and  the 
wound  is  dressed  antiseptically.  The  foot  is  put  up  in 
plaster  or  is  put  upon  a  Davy  splint. 

Ostootomy  for  TiUipea  Bquinus. — Tliis  operation  is  de- 
scribed by  Mr,  Davy,  who  dcvisal  il.  as  follows : '  "  Taking 
the  line  of  the  transverse  tarsal  joint  a.-^  a  guide,  on  the  outer 
and  inner  sides  of  the  foot,  and  immediately  over  the  joint, 
two  wedge-sh-ipcd  pieces  of  skin  arc  removed,  equal  in  extent 
to  the  amount  of  bone  demanded.  The  soft  structures  are 
freed  on  the  dorsum  of  tlie  foot  in  the  way  previously 
described ;  but.  as  the  base  of  the  o.sseous  weilge  for 
cquinus  cases  is  at  the  dorsum  and  its  agiex  at  the  sole,  the 
parallel  wire  director,  instead  of  the  kite-shaped  varus  one. 
is  used.  The  saw  is  successively  inserted  in  its  grooves, 
and  by  keeping  in  mind  the  idea  of  a  keystone  a  clean 
wedge  of  bone  is  cut  out  from  the  dorsum  to  the  sole  of 
the  foot."  The  wedge  is  extracted,  and  the  foot  is  straight- 
ene<l  .ind  is  put  tn  plaster  or  in  a  Davy  .splint 
Bone-srailuiff,  or  Transplantatioa  (see  p.  303), 
Osteotomy  and  Wirin(r  for  Ununited  Fracture. — The 
instruments  required  in  this  operation  .are  a  .scalpel,  haemo- 
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ftttic  forceps,  (Ijssccting-fufxeps,  retractors.  Allis's  dis 
an  awl  or  special  ilrill  (Ki^  93,  94),  chiMrls.  a  nuUct,  a  I 
aw,  lion-JAW  forceps,  and  silver  wire. 

la  operuting.  inctsc  longiiudioally  down  to  the  seat 
fracture,  retract  the  pcriostcuni  from  the  bone,  drill  thci 
before  cutting  tlicni,  chisel  away  the  nvatcnal  uf  ioip 
union,  saw  thruugl)  each  end  far  cnouf^h  from  tlie  acA  of 
fncturc  to  reach  sound  lissue,  pats  large  silver  wires  tliroach 
the  holes  (this  wire  tihouUl  be  onc-tenlli  inch  in  diameter  for 
the  foniur.  onc-»ixtcenih  inch  for  the  palcUa,  etc.).  twUttk 
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wires  a  fixed  number  of  times  (two)  in  the  direction  that  thi 
hands  of  a  watch  move  (this  is  Keen's  direction  in  caM 
removal  of  tJic  wires  should  i>c  demanded),  sever  the  cndl 
of  the  wires,  and  lummer  tlieir  stems  against  the  bone 
The  wires  may  never  re<]uirc  removal.  Dress  the  part 
a  recent  fracture.  In  fracture  of  the  patella  an  inci.'iion  it 
made  in  the  long  axis  of  the  limb,  aliove  the  middle  of  th< 
space  between  the  fragments,  from  well  abov^  the  uppeil 
fragment  to  well  l>elow  the  lower  piece ;  this  incision  divide 
all  the  soft  parts,  llic  soft  parts  arc  retracted,  but  the  perl- 
ostcuRi  is  undisturbed;  each  fragment  is  bored  (Fig.  95,  a) 


J)/S£AS£S  ANO  INJUItlKS  OF  BOif£S  AND  JOINTS.     479 

in  one  or  two  places  ;  tlic  surfaces  of  the  rragments  art;  cut 
square  througli  »ouinl  bone  with  a  saw;  all  o!d  reparative 
material  is  cut  away;  the  wires  arc  passed  through  tJtc  per- 
foration, twisted,  cut  off,  and  hanimL-rcd  down  as  before 
(Fiy.  9S.  u).  A  small  drain  is  in-ierted,  the  wound  is  sutured, 
antiseptic  dressings  are  applied, 
and  the  limb  is  put  upon  a  Mac- 
ewcn  splint. 

Trevee's  Operation  for  Caries 
or  the  Lumbar  and  Last  Dorsal 
Vertebne.— In  this  operation  the 
right  loin  is  chosen  for  inci.tion,  as 
a  rule.  The  instruments  reiiuircd 
are  a  scalpel,  haemostatic  forceps, 
grooved  director.an  AUis  dissector, 
sefjucstrum  forceps,  curette  spoons, 
and  a  sand-bag. 

OffratioH. — The  patient  lies  up- 
on his  left  side,  with  the  knees 
drawn  up  and  a  .land-b.ig  under 
liini.  'Hic  surgeon  stands  behind  the  patient  (Barker).  An 
incision  is  made  sX  the  outer  border  of  the  erector  spina: 
nias.«,  reaching  from  the  last  rib  to  the  ili-ic  crest  and  going 
down  at  once  to  the  lumbar  fascia.  The  lumbar  ,iponeurQSi5 
is  opened,  ihc  erector  ipina:  is  retracted  inward,  and  the 
anterior  portion  of  the  erector  spin-x  sheath  is  incised.  The 
quadratus  lumborum  muscle  is  next  cut,  and  then  the  ante- 
rior leaflet  of  the  lumbar  aponeurosis  is  slit.  Loose  pieces 
of  bone  arc  removed  with  forceps,  and  cavities  arc  thor- 
oughly curetted.  The  wound  is  irrigated  with  corrosive 
sublimate  and  is  dusted  with  iodoform ;  a  large  tube  is 
inserted ;  the  wound  is  packed  with  iodoform  gauK,  ig 
partly  closed  by  sutures  of  silkworm  gut,  and  is  dressed 
antiseptically. 
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AitpirotioD  of  Joiote. — In  certain  cascf  of  joint-ciTui 
frmn  inAiirtiniation,  tubercular  or  otherwise,  and  somctimo 
in  licmoirliaifc  into  a  joint,  it  is  ijcsirabic  to  remove  the  fluid 
by  a^pifation.  The  pneumatic  aspirator  is  u.scd  ( Fig.  g6L. 
The  trocar  and  canula  arc  thoroughly  asepticized  and  ihc 
joint  is  prepared  as  for  a  set  o|»eralion.  The  neecJIc 
untcrcd  at  a  surface  free  from  vessels,  Tlic  dircctiua> 
usini;  an  aspirator  are  ns  follows:  Insert  the  stof 
firmly  into  a  strung  bottle  (a  clear  glass  one  preferred).  tbrtT 
attach  the  short  ei;istic  hose  to  the  stopcock  u  of  the  tubc 
projcctin);  from  the  stopper,  and  attach  the  other  end  oi  tbc 
samc  elastic  hose  to  the  exhausting  or  inward-flowing  chnflfl 


bcr  of  the  pump.  Next  attach  one  end  of  the  longer  elast 
hose  to  the  stop-cock  A  projcctinf;  from  the  slopjicr.  and  the 
other  end  to  the  needle.  Care  should  be  taken  that  all  tli^ 
fittings  or  attachments  arc  placed  firmly  into  their  respecting 
places.  Now  close  the  stop-cock  a  and  open  stop-cock  ii. 
and  by  giving  fi-om  tliirty  -five  to  fifty  strokes  of  the  pump 
a  sufficient  vacuum  cavi  be  produced  to  fill  with  the  fluid 
from  the  joint  a  bottle    holding   from  a  pint   to  a  quart. 
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Al^er  baving  formed  the  vacuum,  close  the  stop-cock  n,  and 
the  i11.1t  runic  lit  is  ready  for  use.  The  trocar  may  he  used  lo 
inject  corroiiive-.iublimatc  solution,  t  :  looo  (Ilal.stead).  or 
carbolic-acid  solution.  I  :  20.  The  joint  i.s  dressed  iintiscp* 
tically  and  is  put  at  rc-^l  upon  splinLi. 

ExcisionB  of  Bonoa  and  Joints. — Excision  or  rejection  of 
a  joint  is  the  removal  of  tlie  articular  portions  of  the  bones 
of  the  joint,  and  also  the  cartilage  an<J  synovial  membrane. 
In  the  hip-join:  and  shoulder-joint  the  head  of  the  long  bone 
only  may  be  removed,  and  not  the  articular  surfaces  of  both 
bones.  In  excision  enough  bone  is  known  to  have  been  re- 
moved only  when  the  remaining  bone  bleeds.  Excision  of 
n  bone  is  the  removal  of  an  entire  bone  or  of  a  portion  of  it. 
Excision  is  a  con.servative  operation  which  often  averts 
amputation. 

Excision  may  be  iierformed  by  the  ofn-n  method,  in  which 
the  periosteum  is  not  preserved,  or  it  may  be  performed  by 
the  subp<riosUat  method,  in  which  the  periosteum  is  carefully 
separated  by  a  rugine  and  the  capsular  ligament  is  preserved, 
Arlkrtetemy,  or  tmsicH,  is  the  excision  of  the  synovial  mem- 
brane of  a  joint. 

Excision  may  be  employed  for  compound  dislocation, 
and  it  is  usually  (>crfonned  in  compound  dislocations  of  the 
elbow  and  the  shoulder.  Excisions  for  compound  diitloca- 
tions  in  other  large  joints  are  very  dangerous;  they  should 
not  be  attempted  in  b.ittlc- field  pr.ictiec.  and  are  to  be 
avoided  even  in  civil  practice  unless  the  patient  is  youn^J 
and  vigorous  and  every  advanUigc  can  be  given  him  durinfr' 
the  operation  and  convalescence.  Excision  for  defonnity  is 
rarely  peiformed  except  upon  the  hip,  the  knee,  and  the 
shoulder,  and  these  excisions  must  not  be  employed  if  the 
patient's  condition  leads  one  to  fear  the  result  of  a  protracted 
convalescence.  Excision  of  the  elbow,  however,  is  usually 
a  safe  ojxrration.  In  excising  for  deformity,  always  consider 
SI 
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tlic  patient's  trade  and  the  demands  of  habitual  posttioa 
which  it  makes  upon  him.' 

Excision  is  largely  employed  for  joint  discASc,  especially 
for  tubercular  joints.     ItcU  states  that  attcnipLs  to  preserve 
the  limb  without  excision  are  more  largely  justifiable  in  the 
lower  than  in  Uic  upper  limbs,  because  operation  in  the  lown  ^ 
extrentily  is  more  dangerous  than  in  the  u]>pcr,  and  bcduse  I 
a  cure  without  ojMration  in  tlie  lower  limbs,  if  this  cure  cui 
be  brought  about,  gives  as  good  a  result  as  a  cure  by  ex- 
cision,    In  the  upper  cxtKmities  the  danger  from  operation 
is  less  than  is  the  danger  from  watting.     In  a  young  subject 
an  excision  may  remove  the  epiphysis,  and  thus  lead  to  per- 
manent shortening,  which  is  productive  of  less  inconvenience 
and  deformity  in  the  arm  than  in  the  leg.    The  great  danger 
of  excision   operations  is   that  the  section  may   be   made 
through  canccllou.t  bony  tissue;  hence  suppuration,  phlebitis, 
myelitis,  septicemia,  or  pyiemia  may  follow;  further,  in  exr 
cision  the  cut  is  through  dt.sea«ed  lis*uc.  and  a  protr.icted 
convalescence  is  often   inevitable.     Amputation  is  efTectcd 
through   healthy  tissue,  and  the   convalescence  is  short 
Excision,  however,  when  successful,  gives  the  patient  a  very 
useful  limb. 

Braeion,  or  Arthrectomy. — Erasion  is  the  complete  ex- 
cision of  diseased  .synovial  membrane.  This  operation 
seeks  to  remove  a  depot  of  infection  in  an  early  stage  nf 
tubercular  s^'novitis,  and  it  possesses  the  conspicuous  merit 
of  not  interfering  with  the  epiphysis.  Erasion  is  oftcnest 
practised  upon  the  knee-joint.  The  instruments  required  .irc 
a  scalpel,  ha:mostatic  forceps,  dissecting  forceps,  toothed 
forceps,  volsellum.  scissors,  bone-gouges,  curettes,  and  an 
Esmarch  apparatus 

Operation  upon  the  Knee. — Tlie  patient  lies  upon  his  back ; 
the  limb  is  flexed  with  (he  sole  of  the  foot  planted  upon  the 
'  Jcacph  Bdl,  In  tilt  AlamtHd  </  Smifitct  Oftr^imt. 
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tablc.and  an  Esmarcli  bandage  In  applied  to  a  point  wdl  up  on 
the  thigh.  The  surgeon  stands  to  the  right  of  the  pati<;nt. 
The  incision  starts  in  the  mid-hne  of  tlic  thigh  (<m  the  side 
opposite  to  that  occupied  by  the  surgeon),  about  ihree  inches 
above  the  patella ;  it  is  carried  down  across  the  ligninent  of  the 
patella  and  up  to  a  corresponding  point  on  the  opposite  side 
of  the  thigh.  This  incision  \n  made  down  to  the  bone;  the 
flap  is  turned  up  and  the  joint  exposed;  the  knee-joint  is 
strongly  flexed,  and  the  synovial  membrane  and  diseased 
hgamcnts  arc  dissected  away  with  scissors  and  forceps,  great 
care  being  taken  that  the  posterior  ligaments  (which,  fortu- 
nately, arc  rarely  implicated  early  in  the  case)  arc  not  divided 
and  that  the  contents  of  the  popliteal  space  remain  intact. 
After  removing  the  diseased  ligaments  and  synovial  mem- 
biane.  examine  the  cartilage  and  remove  any  diseased  por- 
tion, and  then  examine  the  bone  and  gouge  aw.iy  any 
tubercular  foci.  Ligate  any  exposed  vessels,  irrigate  tlie 
wound  and  dust  in  iodoform,  straighten  the  extremity, 
suture  together  the  ends  of  the  hgamentuni  patellic,  suture 
the  skin  after  inserting  a  dratnagc-tube  in  each  angle,  dust 
iodoform  over  the  wound,  and  dress  antiseptically.  Put  the 
limb  upon  a  posterior  splint  for  a  few  days,  then  take  out 
the  drainage-tubes,  re-dress  antiseptically,  and  put  up  in  a 
plaster-of- Paris  dressing,  cutting  trap-doors  upon  each  side 
and  keqjing  the  joint  immobile  for  two  or  three  weeks.  This 
oi>cr.-ition  is  only  suited  to  early  cases,  in  which  it  gives  a 
good  result,  some  capacity  for  motion  being  not  unusually 
preserved. 

Excision  of  the  Shoulder-Joint. — In  the  shoulder-joint 
partial  excision  is  ofton  performed,  the  head  of  the  humerus 
being  removed  and  the  glenoid  being  undisturbed  ;  but  some 
patients  require  complete  excision,  the  entire  glenoid  depres* 
sion,  as  well  as  the  head  of  the  tiunicrus,  being  removed  by 
tlie   surgeon.      Excision  of  the  shoulder-joint  is  made,  if 
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possible,  an    intracapsular    operation,    the    capsule    bclac 
net),    but   the   ciipsular    attachment    to    Ihc    nnatufiiicil 
'beck  not  being  interfered  with.     In  bad  cases,  howfvcr.  the 
capsular  attachment  must  be  destroyed    Thi«  operation  is 
rare  in  civil,  but  is  common  in  niihtar>' practice;  it  is  per- 
formed   in   gunshot  wounds,   in  compound  dislocations,  m 
tubercular  itiNeasc.  and  in  tumors  of  the  head  and  upper  por- 
tion of  the  humerus.    The  instruments  required  arc  a  scalpel, 
an  Adams  wiw.  an  osteotome  or  chisel,  a  mallet,  an    Alhs 
dissector,  a  jicnoslcum -elevator.  ha:nio«tatic  Ibrccps,  di^Nect- 
ing-forceps.  toothed  forceps.  lion-jawed  forceps,  seqocitrum 
forci'ps.  metal  retn»ctors.  curettes,  and  cutting  bone-forceps. 
OpaalioH  by  Anitrior  Incision. — The  [wticnt  lies  supine; 
a  pillow  is  placed  beneath  the  shoulders,  and  a  sand  pillow 
is  put  benc.'ith  the  shoulder  to  be  operated  uijon.     The  ann 
i«  held  to  the  side  witli  the  outer  condyle  forward  and  the 
bicipital  groove  inward  (Barker's  directions).    The  surgeon 
stands  upon  the  affected  side.     An  incision  three  or  four 
inches  in  length  is  made  from  just  external  to  tlie  coia- 
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coid  process,  running  str^ght  ilowa  the  humerus  (Fi(. 
99,  a).  This  iocii^on  divitJcs  the  border  of  the  ddioid 
muscle  and  brings  into  sight  the  long  head  of  the  bioejs. 
The  tendon  of  the  btccpe  is  retracted  inward,  unless  it  is  <fo- 

eased,  in  which  case  it  is  resected.  'Hie  knife  i%  crarried  up 
the  groove  and  opens  the  capsule  of  the  joint.  The  pen- 
osteum  is  lifted  from  the  neck  of  the  bone  while  an  assistant 
rotates  the  elbow  to  make  the  muscles  icrLte.  In  some 
places,  if  the  periosteum  tears,  muscular  ioscftions  must  be 
cut  with  a  knife.  The  head  of  the  bone  is  sawn  off  while 
the  bone  is  in  place,  or  the  elbow  li  strongly  pulled  back, 
the  head  of  the  bone  is  forced  out  of  the  wound,  and  is  then 
sawn  off  at  the  point  required.  In  ordinar>-  cases,  remove 
only  the  articular  head ;  in  other  cases  make  the  section  just 
above  the  surgical  neck  ;  in  yet  others  remove  a  portion  of 
the  shaft.  If  the  glenoid  cavity  is  found  diseased,  any  dead 
bone  must  be  removed  by  the  chisel  and  mallet  or  by  d>c 
cutting-forceps.  Scr.ipc  away  all  damaged  tissue;  ligate 
bleeding  |>oints;  irrigate  the  wound  with  corrosive-sub- 
limate solution;  swab  it  out  with  a  solution  of  chloride  of 
liinc  (gr.  XX  to  Sj);  du«t  with  iodoform;  close  the  upper 
portion  of  the  wound  and  insert  a  drainage-tube  in  the 
lower  angle;  dress  the  wound  antiscptically;  place  a  small 
pad  in  the  axilla;  apply  the  Kecond  roller  of  Desault;  and 
put  the  patient  in  bed  with  a  pillow  under  the  aflected 
shoulder.  In  seven  days  the  hand-sling  is  substituted  for 
the  bondage,  and  with  Ilie  elbow  hanging  free  the  patient  is 
pernitttcd  to  get  up  and  is  advised  to  move  his  arm  fre- 
quently. Drainage  is  maintained  until  the  wound  is  well 
healed  from  the  bottom. 

ibctitioH  6y  the  dtUind  flap  is  performed  when  the  head 
of  the  bone  \*.  much  enlarged  (as  by  a  tumor)  or  when  the 
tissues  arc  thick  and  indurated.  Tlie  deltoid  flap  is  in 
the  shape  of  a  V  or  '»  .scniitiinar  (Fig.  lOO,  a).     Raising  this 
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flap  exposes  ihc  held  of  ihc  bone  most  satisfactorily.  Bell 
states  that  when  tlic  glenoid  cavity  is  chiefly  involved  the 
incision  should  be  posterior  {V'\^.  too.  a). 

Excision  of  the  Elbow-joint. — This  operation  is  per- 
formed for  wounds,  faulty  ankylosis,  and  chronic  articular 
disease.  KxcUion  must  be  complete.  Endeavor  to  make 
a  subperiosteal  resection ;  this  maintains  the  shape  of  the 
articulation  and  gives  the  best  chance  for  a  movable  joint. 
The  instruments  used  arc  the  same  as  Uiosc  for  the  shoulder,^ 
plus  a  Butcher  saw. 

Opfralion. — The  patient  is  "supine,  but  inclining  to  the' 
sound  side,  the  affected  arm  being  held  almost  vertical,  with 
the  forearm  flexed  and  nearly  horizontal "  (Barker).  The 
incision  is  made  on  the  posterior  surface  of  the  joint.  A 
single  posterior  incision  is  usually  employed  (i'ig.  lool. 
An  incision  is  made  a  little  internal  to  the  long  axis  of  the 
olecranon,  and  reaching  two  inches  above  and  two  inches 
below  the  lip  of  the  olecranon.  This  incision  goes  down  to 
the  bone,  and  throughout  the  entire  operation  the  surgeon 
must  guard  and  shield  the  ulnar  nerve.  The  periosteum 
and  soft  parts  arc  well  separated ;  the  olecranon  is  sawn  off; 
forced  flexion  exposes  the  joint-cavity  freely,  and  enables 
the  surgeon  to  lift  the  periosteum  and  soft  parts  from  the 
humerus;  the  humerus  Ls  sawed  through  at  the  beginning 
of  its  condyloid  processes ;  the  radius  ami  ulna  are  cleared 
and  are  -sawn  at  a  level  below  that  of  the  base  of  the  core- 
noid  process  of  the  ulna.  Cut  and  •^poon  away  diseasedJ 
tissues,  the  wound  being  irrigated, closed, drained, and  dresse<i.' 
In  some  cases  an  H-sliaped  incision  is  employed  (Fig.  too,  c), 
but  the  cicatrix  of  a  transverse  cut  will  limit  flexion  of  the 
limb. 

After  excision  of  the  elbow  the  patient  is  put  to  bed  and 
the  arm  is  laid  upon  a  pillow,  the  elbow  being  pt.iccd  mid- 
way between  a  right  angle  and  complete  extension,  the  fore- 
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unn  bcini*  placed  midway  between  ]»ronation  and  supination 
No  !i])lint  is  used,  as  a  rule.  The  aim  in  treatment  is  to  oboa 
ii  freely- movable  joint.    I'assivc  motion  is  begun  in  une  week. 


» 
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when  the  patient  |:;cts  up.  Tiic  hand  i^  carried  for  a  time  in 
a  slin;;.     Bsmarch  used  the  splint  Khown  in  Figure  tot. 

Bxcision  of  the  Wrist-Joint. — Ik-I!  slates  that,  wliatcs-cr 
method  of  excision  is  chosen,  three  cardinal  rules  must  be 
borne  in  mind :  (t)  Remove  all  tlic  diseased  bone,  including 
the  portions  of  the  radium,  iitn.i.  carpus,  .ind  mctacaqius  which 
arc  covered  with  cartilage ;  (l)  interfere  wilh  the  lendi>ns  to 
the  least  possible  degree;  an  J  {3)  begin  jwssivc  motion  of 
[he  fingers  very  early.  Many  surgeons,  prefer  the  simple 
gouging  away  of  diseased  foci  and  the  scraping  of  -sinuses 
instead  of  a  formal  resection  of  the  wrist,  amputation  being 
cmplo>'cd  ill  severe  cases  or  when  scraping  fails  after  several 
trials.  Formal  excision  is  not  very  often  done,  and  the 
results  cannot  often  be  considered  as  verj-  fin'orablc. 

Lisle/s  0/vn  Method  of  lixcision. — The  instrument.s  re- 
quired in  this  operation  arc  the  same  as  those  u«d  for  any 
resection.  Break  up  adhcsion&  as  completely  as  possible  by 
forcible  movemenLt.  Apply  a  tourniquet  or  an  Ksmarch  appa- 
ratus. The  patient  lies  upon  his  back,  the  arm  and  the  fore- 
arm being  brought,  from  stage  to  stage,  into  the  most  desirable 
positions.     Begin  an  incision  over  the  middle  of  the  dorsum 
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of  the  radius,  on  a  level  with  the  styloid  process;  curry  it 
downward  in  the  direction  of  the  inner  edge  of  the  articula- 
tion of  the  thumb  with  its  metacarpal  bone,  and  when  the 
knife  reaches  the  radial  side  of  the  second  metacarpal  bone, 
alter  the  direction  of  the  incision  and  carr)'  it  downwanl  in 
the  long  axis  of  the  metacarpal  bone  to  about  its  middle 
(Fig.  98,  a).  This  is  known  as  the  radial  incision,  ;ind  the 
only  tendon  divided  is  that  of  the  extensor  ciqii  radiali^ 
brcvior  muscle.  The  tissues  upon  the  radial  aspect  of  the 
incision  are  dissected  up,  the  tendon  of  the  extensor  carpi 
radialis  tongior  muscle  is  iliviJed  at  its  point  of  ini^crtion 
(Bull),  and  all  the  soft  structures  are  retracted  outward, 
exposing  the  trapezium,  which  is  cut  off  from  the  rest  of  the 
carpus,  but  which  is  kft  in  place,  as  its  removal  at  this  stage 
endangers  the  radial  artery  (Barker).  By  extending  the 
hand  the  tendons  arc  loosened  and  the  carpus  i.^  cleared  in 
the  direction  of  the  ulnar  border  of  the  hand. 

Another  incision  is  made,  starting  upon  the  inner  surface 
of  the  wrist,  two  inches  above  the  articular  surface  of  the 
ulna,  and  midway  between  the  ulna  and  the  flexor  c.ir])i 
ulnaris  tendon.  This  incision,  which  is  known  :ls  the  ulnar 
tNcisioH.  ift  carried  down  until  it  is  opposite  the  middle  of 
the  fifth  metacarpal  bone  in  the  p.ilm  (Fig.  98.  b),  "Tltc 
dorsal  Up  of  this  incision  is  raised ""  (Bell),  and  the  extensor 
carpi  ulnariN  tendon  is  divided  and  dissected  from  its  depres- 
sion, but  is  not  separated  from  the  integiinient.  The  extensor 
tendon^  are  lifted  up;  the  ligaments  upon  the  dorsum  and 
sides  of  the  wrist-joint  are  cut ;  the  flexor  tendons  arc  lifted 
from  the  carpal  bones;  the  pisiform  bone  is  cut  from  the 
carpus,  hut  is  not  yet  removed  ;  and  the  unciform  process  of 
the  unciform  bone  is  cut  with  forceps.  The  anterior  radio- 
carpal ligament  is  divided,  the  ctrpo-metacar]Xil  articulations 
are  cut  through,  and  the  carpus  is  pulled  out  with  bonc- 
foKCps.     The  ends  of  the  radius  and  ulna  arc  forced  out  of 
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the  ulrm-  incision.  All  that  portion  of  the  ulna  whidi  it 
crusted  with  cartilage  U  to  be  rcmoi-cd,  the  saw-cut  utoU 
oblique,  and  the  bue  of  the  styloid  process  is  to  be  W 
behind.  A  thin  section  iii  to  be  sawn  from  the  nidiu«.iial 
the  tendon-grooves  are  not  to  be  impinged  upon.  The  mW- 
ultf  kurbcc  of  the  ulna  is  cut  away  with  pliers  (Bell).  If 
fod  of  di»ca%  arc  discovered  beyond  these  jMjmts,  they  iR 
to  be  gouged  out.  The  ends  of  the  metacarpal  bonet  art 
sawn  off.  and  their  articular  facet*  are  cut  away  by  mca« 
of  pliers.  The  trapezium  is  dissected  out.  the  end  of  ibf 
first  metnc:ir;Kil  bone  is  sawn  off  and  its  &cet  u  cut  awiy 
with  pliers,  and  a  portion  of  the  pisiform  bone  is  rcmmvil 
(the  entire  bone  being  removed  if  it  be  diseased).  TV 
wound  M  irrigated,  vessels  arc  tied,  the  radia]  incision  u 
closed,  the  ulnar  incision  is  partly  closed,  a  dr.tin.ipe-lulr 
is  inserted  by  way  of  the  ulnar  incision,  the  wounds  arc 
dressed  anti«c|)tically,  and  the  Ksmarch  apparatus  n  taken 
off.  The  fofL-arm  and  hand  arc  pt,iccd  upon  a  splint  which 
intmobilizcs  the  wrist  and  leaves  tlic  Angers  semiflexed.    The 
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.ipltnt  is  worn  for  many  months,  until  the  wrist -joint  is  immo- 
bile and  solid.  Ksmarch  uses  the  splint  xhown  in  Figure  I02. 
Passive  motion  of  the  fingers  is  iK-gun  after  thirty-six  hours. 
Excision  of  Motacariwl  Bones  and  of  Plialnngee. — 
Excision  of  a  metacarpal  bone,  except  in  cases  of  necro- 
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sis  with  the  rornuitJon  of  large  {[iiantities  of  new  bone, 
usually  Icavea  a  useless  finger;  hence  amputation  is  pre- 
ferred usually  to  excision.  ThU  rule  does  not  apply  to 
the  melacaqKtl  bone  of  the  thumb,  which  i.t  occasionally 
resected.  The  incision  for  this  operation  is  made  upon  the 
dorsum,  and  is  straight.  Excision  of  the  proxjmal  phalanx 
of  the  thumb  is  sometimes  performed.  Excision  for  disease 
is  rarely  performed  upon  the  finger-joints,  ampuution  being 
preferred,  thougli  the  operation  is  sometimes  undertaken  for 
compound  dislocation.  In  the  mctacarpo-phalangeal  joint 
of  the  thumb,  excision,  if  it  can  be  performed,  is  preferred 
lo  amputation.  The  incision  for 
resection  of  this  Joint  is  placed 
upiin  the  radial  aspect. 

BxoialoQ  of  the  Hip-joLnt. — 
Some  sturgeons  advocate  this  op- 
eration; others,  notably  Marsh,  are 
emphatically  opposed  to  it.  Ex- 
cision should  be  performed  in  the 
early  stage  of  tubercular  disease  if 
less  radieal  IrenlmenI  has  faiUii, 
and  in  this  stage  the  usual  position 
of  the  limb  is  one  of  flexion,  ab- 
duction, and  eversion.  In  ca-ses  of 
long  duration,  especially  where  dis- 
location exists,  excision  is  an  easy 

and  a  comparatively  safe  operation;     „  ..     ,     _ 

in  recent  cases  it  is  difficult  and  *.  (iuir>»  mu^ier  •.uwhtuIb 
carries  »i.h  it  decided  dangen,.  T^t^'t;^:;"''"'"""^' 
but   the  peril  of  delay  is  greater 

than  is  the  peril  of  an  early  resection.  In  cases  of  hip 
disease  with  involvement  of  the  acetabulum  the  mortality 
is  fifty  per  cent.,  whether  operation  is  or  is  not  attempted. 
Excision  is  performed  especially  for  tubercular  disease  and 
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■  -a  liac  pnlld  lo  tktf  of  Ae  6«c  MfAir  (f  j 
cewljrici.'*  If  dtt  KctkM  a  maA:  friiMiiu  to  tk 
of  ihc  feMT.-tbe  Infak  jter  adlmmu.  wiu  be  fand  k 
be  wuntoty  oowco  outwanL  AMtnrsx  sxvs  that  tlic  tp- 
F^qncal  lae  t»  xmevlni  b^Kr  oa  tfar  ftxioc  dua  it  si* 
the  ba^  of  ibc  femv.  aad  is  cOBKqucace  tbe  fiiUon^ 
role  t»  focmuUted  for  sectiaii  of  tbc  cood^-les :  Tbe  icctM 
of  the  coadjrlcs  sbodd  be  *ia  a  pfaae  wlbch.  as  n^anb  tin 
axis  of  Ibc  fesiur,  is  oUiqac  froa  behiad  formatd.  from 
bcknr  upward,  and  from  withia  ootward."  Asfaorst  arfi^ 
catcs  section  of  the  IJba  "ma  pboe  tnan-rrse  to  tbe  \fa^ 
axis  of  the  buoc.  wtth  a  >ligbt  antero-posicnor  obli(iu)t>-,  ( 
u  to  CMieapood  with  ihat  of  the  sectioa  of  the  condyl 
Ashurst  says  aliio  that  the  patella  mwrt  be  reroovcv^  wt 
it  is  diseased  or  not,  and  he  quotes  Penterc's  observatloost 
Ibc  cflcct  that  cxcisioo  of  tbe  patella  dinunisbcit  tbc  risk  td 
death  one-third,  and  \ts  retcatioa  doubles  the  cJuncc  of  k- 
covery  Without  a  future  amputation. 

After  rviitMving  the  patcIJa  the  diseased  syno%'tal  tnembniK 
is  clipped  away  with  scissors  and  all  sinuses  and  diseased 
territories  arc  weU  curetted.  Tbc  posterior  ligament  of  the 
joint  is  not  removed  unless  it  is  diseased :  its  ictention  pre|^ 
vents  displacement  and  guards  tbe  popliteal  space.  1r  diil 
drcn  the  fragments  should  be  wired  together;  in  adults 
need  not  be  done.  After  h»;mostasis  irritjalc.  dust  with  iod« 
form,  in^rt  a  drainage-tube,  suture,  dress  antiscptically, . 
adju!<t  the  limb  upon  Price's  splint  or  A.'ihurst's  bracketed  wire 
siilinL  In  some  ca-ses  tenotomy  is  required  to  permit  exten- 
sion. If  the  bracketed  splint  is  used,  place  it  in  a  fracture-box. 
If  the  femur  tcnd.<  to  project  anteriorly,  u.4e  an  anterior  .^lint 
If  there  be  a  tendency  to  oiitw.ird  bowing,  .idopt  A^hurst't 
expedient  of  carrying  a  strip  of  adhesive  plaster  around 
outside  of  the  limb  anil  fl'istcning  it  to  the  inner  side  of  tli 
^Itnt     The  splint  is  kc|)t  on  until  bony  union  is  conipic 
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as  in  thi»  0[Xrration  a  movable  joint  ii  never  sought  M;iny 
surgeons  use  a  pliisler-of- Paris  splint  wliicli  is  applied  wlicn 
healing  is  well  advanced  (Fig.  104). 


Fia^  144-^ Walton' »  Viakai^ArVu'm  &irin|[4(ilini. 

ExcieioQ  of  the  Ankle-joint. — This  operation  is  performed 
chiefly  in  ^nivshot  wuuikIs.  in  compound  dislocations,  and  in 
early  cases  of  chronic  joint  disease.  Complete  resection  is 
employed  for  chronic  joint  disease.  Excision  of  the  ankle 
is  a  rare  operation.  The  instruments  used  arc  the  same  as 
those  employed  for  any  resection. 

OptratioH  (Hancock's  Method). — In  this  operation  the  pa- 
tient lies  upon  his  back  and  the  foot  rests  upon  its  inner  sjde. 
The  surgeon  stands  on  the  outer  side  of  tJic  damaged  limb. 
Hegin  an  incision  jatt  behind  and  two  inches  above  the 
external  malleolus,  and  carry  it  across  the  front  of  the  joint 
to  a  corresponding  point  above  and  behind  the  internal 
malleolus  (Fig.  97,  u);  this  incision  goes  only  through 
the  skin,  and  the  fl;ip  thus  marked  out  is  reflected.  "Cut 
down  upon  the  external  malleolus,  carrying  the  knife  close 
to  the  edge  of  the  bone  both  behind  and  below  the  process, 
dislodge  the  pcronei  tendons,  and  divide  the  external  lateral 
ligaments"  (Joseph  Hell).  Cut  the  fibula  one  inch  above  the 
malleolus  by  means  of  pliers;  divide  the  tibto-fibular  liga- 
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mcnt ;  turn  the  foot  upon  its  outer  side ;  dissect  froni  their 
habitat  back  of  the  inner  malleolus  the  tendons  of  llie  \yoff 
tcrior  tibial  and  the  common  flexor  or  tlic  toes;  carT>' tlicj 
kiiifc  around  the  inner  malleolus,  close  to  the  boiiy  cdgi'J 
sepanitc  the  internal  lateral  ligament,  aiid  dislocate  tlie  lower  { 
end  of  the  tibia  through  tlie  wound  by  turning  the  ,soIc  gf  | 
the  foot  downward ;  saw  ofT  the  lower  end  of  the  tibia  and  ■ 
tile  articular  process  of  the  iistnigalus,  sawing  away  from  the  ' 
tendo  Achillis,  and  remove  the  fragments  witli  bone-forceps. 
Cut  away   diseased   synovial   membrane,   and    curette    all 
sinuses   and    tubercular  areas.     Arrest   bleeding,    irrigate. 


^ 


s. 


FlC.  lOS. — Volbnmn'i  Dmul  SpNoI  Tor  Eiciaioa  al  iIm  AaklK 


and  drain.  Sew  up  tlie  wound,  imert  a  tube  at  its  outer] 
angle,  and  pull  it  out  at  the  inner  angle.  Apply  antiseptic  '■ 
dressings,  and  put  up  the  foot  in  fixed  dressing  or  in  splints 
at  a  right  angle  to  the  leg  (Fig.  (05).  In  (..angcnbeck's 
operation  the  excision  is  subperioMcal.  If,  in  an  excision 
of  the  ankle-joint,  the  ^^IragAltis  i.s  found  extensively  dis- 
eased, remove  the  entire  bone. 

BxoUion  of  the  Os  Calcls.—In  caries  limited  to  the  os  cal- ; 
CIS  most  surgeons  prefer  to  gouge  away  the  dead  bone,  leav- 
ing the  periosteutii  ami.  if  possible,  a  shell  of  healthy  bone, 
and  draining  thoroughly.    Others  advocate  excision  in  some 
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cases.  Extensive  disease  limited  purely  to  the  os  calcis  is 
rare,  and  most  surjjeons  advise  gouging  for  limited  caries, 
and  Symc's  amputation  in  event  of  the  disease  extending 
beyond  the  periosteum  or  reaching  adjacent  bones. 

Optration  by  Subpcriasttal  Method. — In  thia  operation  the 
position  assumed  by  the  patient  is  supine  with  the  leg 
extended  and  the  foot  resting  on  its  inner  .side.  The 
incision,  which  cuts  the  tcndo  Achillis  and  reaches  the  bone 
at  once,  is  begun  at  the  upper  border  of  the  os  calci?^  and 
the  inner  mai^in  of  the  tendo  Achilhs.  and  is  taken  outward 
and  horizontally  forward  to  a  point  in  front  of  the  calc-ineo- 
cuboid  articulation.  A  vertical  incision  is  begun  near  the 
forward  termination  of  Uic  initial  incision,  is  cirricd  across 
the  outer  edge  and  plantar  surface  of  the  foot,  and  terminates 
at  the  external  margin  of  the  inner  surface  of  the  o»  calclx. 
Some  surgeons  carry  the  vertical  incision  a  little  upwrird, 
toward  the  dorsum  iFig.  100.  K).  The  periosteum  is  entirely 
stripped  with  an  elevator,  the  os  calcis  is  removed,  the  cavity 
is  packed  with  iodoform  gauze,  the  wound  is  stitched,  a  drain 
\%  inserted  posteriorly,  and  the  foot  is  dressed  antiseptically 
and  put  up  in  plaster  at  a  right  angle  to  the  leg.  trap-doors 
being  cut  for  drainage. 

Excision  of  the  astragalus  is  a  rire  opemtion. 

Operalten  by  the  Subpniostial  Plan. — Barker  advises  an 
incision  going  at  once  to  the  bone,  from  the  "  tip  of  the  ex- 
ternal malleolus  forward  and  a  little  inward,  curving  toward 
the  dorsum  of  the  foot."  The  foot  is  cxtentlcd  and  tunied 
inward,  the  periosteum  is  lifted,  the  bone  is  removed,  and 
the  wound  is  treated  and  the  foot  is  dressed  as  is  done  in 
excision  of  the  os  calcis. 

Excision  of  the  MetatarBo-spbalanfraal  Artioulatioa  of 
the  Bigr  Toe. — In  this  operation,  m.ikc  a  lateral  incision  and 
cut  off  or  saw  ofT  the  proximal  end  of  the  first  phalanx  and 
the  distal  third  of  the  first  metatarsal  bone. 
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WTp"i»  ts  most  usually  pciiornxd  for  tumors.  I^rtial  ex- 
anon  icquim  no  detailed  dcscr^Kioo.  as  A  resembles  the 
operation  of  scqocstrotomy.  la  cxcisioa  of  the  scapula 
the  patient  lies  vpoa  his  soond  side.  Tmrcs  suggest* 
the  Ibllowii^  incisions:  One  outside  tfae  vertebral  border 
of  tbe  scapula,  from  its  superior  to  its  inferior  angle « 
another  from  over  the  acromio-clavicuUr  joint,  alonj;  the 
acromion  process  and  spine  of  the  scapula  to  meet  tlic  ^ 
first  incision.  Symc  used  an  incision  carried  transversci: 
inward  from  the  acromion  process  to  the  \*ertebral  borde 
of  the  scapula,  and  another  cut  directly  downward  from] 
the  centre  of  the  first  incision  (Fig.  lOO,  g).  In 
miihod  of  Treves'  the  upper  flap  is  reflected  and 
trapezius  muscle  is  divided ;  thi:  lower  flap  is  reflected  andj 
■  Trmet't  jUimmW  i/  OprrMtt  Sntgrty,  ono  oT  the  icr;  Utf  bcoii 
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the  tidtord  muscle  is  divided.  The  patient's  hand  is  placed 
on  the  sound  shoulder;  the  muscles  of  the  vertebral  border 
sre  divided,  the  posterior  scapular  artery  is  tied,  and  wliile 
the  vertebral  border  of  the  scapula  is  pulled  toward  the 
su^con  the  scrratus  magnus  muscle  is  cut,  the  up|x;r  border 
of  the  shoulder-blade  is  cleared,  and  the  suprascapular  nrtery 
is  tied.  The  lund  is  now  brought  down  to  the  .^ide ;  the 
acromio-clavicuhir  joint  is  disarticulated;  the  conoid  and 
trapL-xoid  li^jamenls  are  divided  ;  the  mundeit  of  the  cor^coid 
process  are  cut ;  the  c:ipsule  i.s  inci^aed,  with  the  supraitpinatus 
and  infra-ipinatus,  the  .>tubscapularis  mu-scles,  and  the  scapular 
origins  of  the  biceps  and  triceps ;  and  finally  the  teres  major 
and  minor  muscles  are  divided,  the  subscapular  artery  is  tied, 
and  the  bone  is  removed.  The  wound  is  stitched,  a  drain  is 
introduced,  and  antiseptic  drcssing^i  arc  applied.  The  patient 
lies  upon  his  back  until  healing^  is  well  under  way,  when  the 
arm  is  placed  in  a  sling.  The  drainage-tube  may  be  removed 
in  twcnt>"-four  hours. 

Bxcinion  of  b  Kb. — In  caries  the  gouge  and  rongeur  may 
remove  the  disease.  In  other  cases  excision  is  performed. 
In  this  operation  the  patient  lies  upon  his  sound  side.  The 
surgeon  faces  the  patient.  M.ike  .in  incision  down  to  the  bone, 
in  the  long  axis  of  the  rih.  The  i>eriosteum,  if  not  diseased,  is 
lifted  from  the  bone,  and  the  intercostal  artery  is  thus  saved 
from  being  cut.  After  sawing  the  bone  beyond  the  limits 
of  disease,  remove  it.  During  the  sawing  a  metal  retractor 
is  held  beneath  the  rib.  between  the  rib  and  the  periosteum. 
If  the  perJo.steum  is  diseased,  remove  it  after  tying  the  inter- 
costal artcrj'.  Curette  sinuse&  Pack  with  iodoform  gauze 
for  .some  days.  Sew  uji  the  wound  except  at  one  end. 
l.)res.s  antiseptically  and  apply  a  binder.  If  a  rib  is  re- 
sected in  order  to  drain  the  pleural  cavity,  remove  it  by 
the  subperiosteal  section,  ligatc  tlie  artery  after  one-half 
of  the  rib  has  been  removed,  cut  away  the  periosteum  to 
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prevent   rc-formntion  of  bono,  and  open  the  pleura. 
0^<riitioni  uff*!  the   Chtsi  and  /ixtlniti/er'i    O/vmticm  1 

Oomp)et«  Exoieion  of  On«-balf  of  the   tipper  Jaw.— 
The  whole  u]>iicr  jaw  has  bcca  removed,  but  in  what  id- 
loWK  only  resection  of  one-half  the  jaw  will   be  dcscnbed 
This  oi>cniti(>n  is  pcrlbnned  for  maJignant  tumors  of  the 
superior  Ruxillary  bone  or  iU  antrum.    Up  to  l826.atwhicli 
lime   Liurs  of  Ktlinbiirgh   suggested  tbe  operation,  tunnA 
of  the  untrum  were  treated  by  scraping  them  away  witii 
shaqt  spoon,    Gcnsoul  of  Lyons  in  1837  performed  the 
opcntiiin  for  resection  of  the  upper  jaw.     Tliis  operation  i* 
»ol  justifi.tble,  except  as  a  palliative  measure,  if  the  orbit  a 
invatlcij,  if  tlic  skin  and  subcutaneous  tissues  are  infiltrated, 
or  if  the  disease  extends  beyond  the  superior  ma.xillar>-  and 
piilatc  bones.     The  instruments  required  arc  a  mouth-gagj 
scalpels;  strong  sci.4sor!i;   dissecting,  toothed,  and   hxma 
stJitic  forceps;  bone-cutting  forceps;  lion-jawed  and  seques- 
trum   forceps ;    tooth  -  extracting^ 
forceps;    a   volsella;    a   narrow" 
bladed  saw;  a  chisel  and  mallet; 
a  periosteum-elevator;  a  spatula 
or  mctil  retractor;   a  Pacquclin, 
cauier)-;  sponges  which  arc  tic 
to  sticks;    ni^edlcs,   curved   and 
straight ;  silk  and  catgut  ligatures; 
silkworm-gut  sutures;   3  Revcr 
din  needle;  and   Horsley's  anti-^ 
septic  bone-wax. 

Operation  by  Median  fneition.- 
The  patient,  whose  face  is  shaved^ 
is  placed  upon  a  Trcndclcnburj 
chair,  and  the  head  is  lowered,  thus  avoiding  the  possible 
need  of  instant  tracheotomy.     The  sui^eon  stands  upon  the] 
right  side  of,  and  faces,  the  patient.    The  incisor  tooth  onj 
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the  diseased  side  is  pulled  out  The  incision  (Fig.  106, 
line  AB)  is  begun  half  an  inch  below  the  inner  canlliu<i 
of  the  ej'c,  and  is  carried  alonj:  the  side  of  the  nose,  around 
the  ala  of  the  nosi:.  by  the  mar[^in  of  ihc  nostril,  and  through 
the  middle  of  the  hp.  While  the  lip  is  bcinj^  incised  the 
assistant  arrests  hemorrhage  by  grasping  the  corners  of  the 
mouth,  and  after  the  hp  is  divided  the  coronar>'  arteries  are 
at  once  ligatcd.  Some  operators  approach  the  mucous 
membrane  cautiously  and  ligate  the  vessels  before  opening 
the  cavity  of  the  mouth.  The  upper  portion  of  the  wound 
having  been  compressed  by  another  assistant  during  these 
manipulations,  pressure  is  now  removed  and  bleeding  points 
are  ligatcd.  Another  incision  is  now  carried  outward  fporti' 
the  beginning  of  the  first  incision,  along  the  orbital  margin 
to  well  over  the  malar  bone.  The 
flap  is  lifted  from  the  periosteum, 
and  the  bleeding  from  the  Infraorbital 
artery  and  the  .'«mall  vessels  is  re- 
strained by  pressure.  The  nasal  car- 
tilage is  -sepanited  from  the  bone, 
and  the  nasal  process  of  ihe  superior 
maxillary  is  sawn  (line  a  b.  Fig.  107). 
The  orbital  periosteum  is  lifted  up, 
and  the  orbital  plate  is  cut  with  for- 
ceps from  the  saw-cut  in  the  superior 
maxillary  bone  to  the  spheno-max- 
illarj' fissure  (line  BC,  Fig.  107).  The 
malar  bone  is  sawn  or  is  bitten 
through  about  its  centre,  the  cut 
running  into  the  spheno-maxillary 
fissut%  and  taking  a  downward  and  outward  direction 
(line  c  D,  Fig.  107).  The  soft  parts  covering  the  hard  palate 
are  incised  in  the  median  line,  a  corresponding  incision  is 
made  along  the  floor  of  the  nose  near  the  septum,  and  the 
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soft  pnl-itc  is  separated  from  the  hard  palate  by 
verse  cuL    The  saw  is  introduced  throui^h  the  ikmc,  aadi 
palate  in  sawn  (line  r.,  Fig.  107).     Tht-  upper  jav-bcnt  s 
Rraspcd  with  Fergusson's  lioa-jaw  forceps  and  remoixd  lb; 
remoral  being  aided  by  the  use  of  the   scissors  and  \xm- 
cutters:  the  latter  ve  used  to  separate  the  upper  \xmwi 
the  pterygoid  process  (Treves).     Ei-cry  vessel   that  can  Ir 
seen  is  tied,  and  severe  bleeding  fmni  bone  ts  ^irreslcd  tn 
antiseptic  wax,     Ooring   i»   controlled   bj-    hot    M-ater  and 
pressure  or  by  the  Pacquelin  cautery.     Examine  carcfaUy 
to  sec  if  all  the  diseased  area  is  removed ;  if  it  is  not, 
the  gouge,  scissors,  chisel,  and  saw  until  hcilthy  bssue 
reached.     The  wound  is  p.ick(.-d  with  iodofbmi  gauw. 
the  end  of  the  strip  is  so  placed  as  to  be  accessible  throufli 
the  mouth.     The  wound  is  sutured  (the  mucous  membrane 
of  (lie  lip  must  be  stitched,  as  well  as  the  skin)  and  is  drciBcd 
antisepticatly  (the  eye  being  protected  by  aseptic  gnuzc).  and 
a  crossed  t>andage  of  the  angle  of  the  jaw  is  applied. 

Bxoialon  of  One-half  of  the  Lower  Jaw. — In  some  rare 
instances  the  entire  bone  t»  removed.  The  lesions  necessi- 
tating removal  of  the  lower  jaw  are  the  same  a»  in  the  cate 
with  the  upjier  jaw.  The  instruments  required  arc  those 
used  for  excision  of  the  upper  jaw.  plus  a  metacarpal 
(having  a  movable  back)  and  a  large  cur%-cd  needle. 

In  this  o[K'ration  the  patient  is  placed  in  the  same  po.<iitioB 
as  that  for  excision  of  the  upper  jaw,  the  chin  being  shji 
A  vertical  cut  is  made  through  the  chin-tissue,  starting  I>eIow 
the  margin  of  the  lip  and  reaching  to  below  the  border  of 
the  jaw  (c  D.  Fig.  106].  From  the  point  n  an  incision  is  car- 
ried outward  below  the  border  of  the  jaw  and  then  back  of 
the  ramus,  as  shown  in  the  line  n  v.  (Fig.  106).  Trevcs'.t  ad- 
vice is  to  carr>'  this  incision  down  to  the  bone,  except  at  the 
line  of  the  facial  artery,  at  which  point  it  must  only  go 
through  the  skin     The  fecial  artery  is  now  to  be  sought 
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for.  tied  in  two  places,  and  divided.    The  periosteum  is  lifted 
fruiii  the  external  surface  of  the  bone,  from  the  sympliysis 
outward.     Hemorrhage   is  arrested.     The  buccal   mucous 
membrane  is  cut  from  the  alveolus.     A  Literal  incisor  toothj 
is  pulled,  and  the  bone  is  sawn  in  the  line  n  (Kig.  io^).1 
The  bone  is  gr<t*ped  in  a  lion-jaw  forceps  and  is  drawn  out- 
ward.    The  mylo-hyoid  insertion  is  cut;  the  internal  ptery- 
goid muscle  ix  cut  or  the  periosteum  .it  tliis  spot  is  liflcd ;  the 
inferior  dental  artery-  is  cut  and  tied  ;  tlic  jaw  is  pulled  down; 
the  insertion  of  the  temporal  muscle  upon  the  coroiioid  pre 
cess  is  cut  away;  and  the  external  pter>'goid  mu-scle  isdividcd.3 
The  capsule  of  the  joint  is  opened,  and  the  bone  is  separated 
from  the  ligaments  which  still  hold  it  in  place.     Bleeding  is 
arrested,  the  wound  is  sutured,  a  tube  is  introduced  in  the 
posterior  portion  of  the  wound  and  retained  for  twenty-four 
hours,  and  antiseptic  dressings  and  a  Gibson  or  a  Barton  banc 
age  are  applied.     Partial  excisions  of  tlic  alveolus  may 
performed  through  the  mouth  by  means  of  chisels  and  rongeur^ 
forceps;  but  if  any  consiidcrahlc  part  of  the  body  of  the  jaw 
is  to  be  removed,  an  incision  should  be  made  below  the  jaw. 


XIX     DISEASES    AND    INJURIES    OF    MUSCLES,j 
TENDONS,  AND  BURS;E. 

Myal^ria,  or  muscular  rheumatism,  is  a  painful  disorder 
of  the  voluntiry  muscles  and  of  the  fibrous  and  periosteal 
arc.is  where  they  arc  .ittachcd.  The  term  "  muscular  rheu- 
m.itism  "  is  not  strictly  correct.  It  is  possible  that  in  some 
C.1SCS  the  muscular  structure  is  inflamed,  but  it  is  ccrt.iin  th.it 
in  many  cases  the  pain  is  distinctly  neuralgic.  Muscular 
rheumatism  may  be  due  to  cold  and  wet,  lo  over-exertton  and 
strain,  to  acute  infectious  disorders,  to  syphilis,  to  chronic 
intoxication.t  (lead,  mercury,  and  alcohol),  and  to  di.sturb- 
ances  of  the  circulation.    Gouty  and  rheunutic  penons  are 
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especially  pmltsposed.  men  bcinc  more  liable  to  the  dueasc 
than  wcHncn.  The  di.icaac  is  usually  acute,  but  it  aa^^K. 
chronic 

Symptoms. — Musculur  rilcumatisni  is  apt  to  come  00 
dcniy.  The  pain,  which  muy  be  v-ciy  acute  and  laticiniiiac 
or  may  be  dull  and  acliing.  is  in  some  cases  consunttr 
l>rcsent ;  in  other  cases  it  is  awakened  only  by  muscular  con- 
traction. The  pain  is  frequently  relieved  by  pressure,  tliougb 
there  is  often  some  soreness.  The  dtscaisc  usually  lasts  fori 
few  days,  but  it  tends  to  recur.    There  is  little,  if  any,  fewer. 

Lum^go  is  myal|;ia  of  the  muscles  of  the  loins.  Rketh 
matu  t^rtuollis  is  myalgia  of  the  muscles  of  the  neck. 
Usually  one  side  of  the  neck  is  attacked.  The  chin  is  turned 
from  the  affected  side  and  the  neck  is  stiff.  /fekrvthMU 
is  myalgia  of  the  intercostal  muscles.  The  pain  is  veri- 
severe,  is  aggravated  by  deep  respiration,  by  coughing,  anii 
by  yawning,  there  may  be  tenderness,  and  the  patient  tries 
to  limit  chest-movement.  In  inUrcostat  nturaigia  the  jiain 
is  limited,  is  not  constant,  but  occurs  in  distinct  i>arox>-snu, 
and  is  tinkoil  with  the  tender  spots  of  Vallcix.  I'lcurodj-nia 
lacks  the  physical  signs  of  pleurisy.  My.ilgia  must  not  be 
confused  with  the  pains  of  locomotor  ataxia.  Cep/in/int^'Hui 
is  myalgia  of  the  muscles  of  the  scalp.  The  muscles  of  the 
shoulder,  upper  dorsal  region,  abdomen,  and  e.i£tremitics 
may  also  be  .-ittacked  by  myalgia. 

TrtatmeM. — Remove  any  obvious  cause.  Treat  any  exist- 
ing di.itliesis,  .^uch  as  gout  or  rheumatism.  Rest  is  of  the 
first  importance,  For  lumbago,  put  the  person  to  bed.  For 
pleurodynia,  strap  the  side  of  the  chest.  A  hypodermatic 
injection  of  morphia  and  atropia  into  the  affected  muscles  at 
once  allays  the  [xiin.  and  a  deep  injection  of  water  is  often 
curative.  The  introduction  of  four  or  five  aseptic  needles 
into  the  muscles,  .-ind  their  retention  for  a  few  minutes,  often 
ticts  like  magic.     Ironing  the  muscles  is  a  good  domestic 
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remedy.  Vigorous  rulibing  f>f  the  arcji  with  a  piece  of  ice 
allays  the  pain.  Hot  poultices  do  ^ood.  If  the  pain  is 
widely  diffused,  alters  its  seat,  or  \%  very  obstinate,  order 
hot  baths  or  a  Tiirki.sh  bath  and  diuretics.  In  chronic  cases 
employ  blisters  or  counter-irritation  by  the  cautery  and  give 
iodide  of  potash  and  nux  vomica.  The  constant  electric 
current  finds  advocates.  In  an  ordinary  severe  case  order 
a  hot  bath,  put  the  patient  to  bed  with  a  hot  poultice  over 
the  part,  and  order  to  grains  of  Dover's  powder ;  the  next 
day  give  him  four  times  daily  a  capsule  containing  S  grains 
of  salol  and  3  grains  of  phenacctin. 

MjroBitde  may  be  a  widespread  inflammation  of  the  volun- 
tary muscles,  due  to  an  unknown  infective  cause  It  is  a 
disorder  accompanied  by  pain  and  stiffness,  by  cutaneous 
oedema,  and  by  variou.t  par»:-'^thesi%.  Myo.'^itis  resembles 
trichinosis,  and  is  distinguished  from  it  only  by  spearing  out 
a  bit  of  muscle  and  examining  it  niicroscopicaily.  Occasion- 
ally diffuse  suppuration  occurs.  Ordinary  myositis  arises 
from  injuries,  from  syphilis,  or  from  rheumatism,  and  it  pre- 
sents the  usual  inflammatory  symptoms.  Contraction  and 
adhesion  may  follow. 

Triatmntt. — Infective  myositis  is  treated  by  anodynes, 
stimulants,  nutritious  food,  hot  applications,  and  rest.  If 
pus  forms,  it  should  be  evacuated.  Rheumatic  myositis  cills 
for  the  salicylates,  the  alkalies,  or  salol.  Syphilitic  myositis 
is  treated  with  mercury  and  iodide  of  potassium.  The  rem- 
edies employed  for  myalgia  arc  used  in  tnumatic  myositis. 

Hypertrophy  of  the  musolea  may  arise  from  llieir  in- 
creased use.  In  pseudo  hypertrophic  paralysis  the  bulk  of 
the  muscle  is  greatly  augmented,  but  it  conbiins  les.<  mu.-<cle- 
structure  and  more  fot  or  connective  tissue.  Hypertrophy 
of  the  tongue,  which  is  due  to  lymphangioma,  is  called 
"  microglossia  "  (see  p,  20f>). 

Atrophy  of  the  musolee  arises  from  want  of  use,  from 
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injur>*,  frotn  continuous  prc&surc.  from  iatcricrenoc  with  the 
blood-supply,  fron)  disease  of  the  ocrvcs  or  their  centres,  or 
from  lead -poi  son  ing 

Defeneration  of  Hosctee. — The  muscles  may  undergo 
granular  degeneration,  waxy  degeneration,  £tKy  degenera- 
tion, and  cilcarcous  degeneration,  and  may  become  pig- 
mented. 

Local  Owiflo&tion  and  Uyositis  Osniflcans.— It  is  not  un- 
usual for  3  smalt  portion  of  bone  to  form  in  the  bony  inser- 
tion of  a  muscle  which  is  subjected  to  frequent  strain.  In 
persons  who  ride  many  hours  a  day  there  not  unusually 
develops  the  "  rider's  bone,"  which  is  an  area  of  ossification 
in  Ihc  adductor  muscles  of  the  thigh.  Shosios  ossificans,  a 
widespread  ossilScation  of  the  muscles,  is  a  rare  disonlcr  the 
cause  of  which  is  unknown,  and  which,  if  not  congmilal, 
bcgiii'^  At  least  in  early  life. 

Tumors  of  the  Muscles. — Prtm-iry  tumors  of  the  muscle* 
are  rare.  Among  those  which  may  occur  are  sarcoma, 
fibroma,  lipoma,  osteoma,  angeioma,  myxoma,  and  enclion- 
droma. 

Syphilis  may  cause  inflammation.  Gummata  may  fortn. 
or  gummatous  infillnition  may  take  place. 

Trichinosis  or  tarichiniasis  is  a  disease  due  to  the  embryos 
of  the  trichina-  spiralis.  The  disease  originates  hom  eating 
insufficiently  cooked  meat  which  contains  the  trichinx. 
These  nematodes  arc  thus  carried  into  the  intestine,  there 
to  develop  and  to  multiply.  In  from  seven  (o  nine  day^i  a 
horde  of  embryos  have  developed  in  the  intestines,  and  they 
leave  the  intestine  by  pusstnj;  through  the  peritoneum  or  by 
means  of  the  blood,  and  Rnally  reach  the  connective  tissue 
of  the  musclct.  From  the  connective  tittsue  tlic  embryos 
migrate  into  the  primitive  niu.'iclc-fibrcs,  where  they  dwell 
and  enlarge.  Myositis  develops,  .ind  in  the  courstc  of  five 
or  six  weeks  the  parasites  become  cncapsulcd  and  develop 
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no  further.  The  cyst-wall  may  calcify,  and  the  worm  may 
become  calcified  or  it  may  live  for  years.  Ik'causc  infected 
meat  19  eaten  the  disease  docs  not  inevitably  develop,  and  a 
few  cmbryoH  lodged  in  muscle  may  cause  no  .symptoms. 

-VcM/Zf/tfj.— The  -tymptoms  of  trichinosis  often  appmr  in 
a  day  or  two  after  eating  infected  meat.  The  syiiiptonts  of 
acute  gnstro-intestinal  catarrh  or  of  cholera  morbus  arc  com- 
mon.  but  in  some  cases  no  gastro-intestinal  manifestations 
usher  in  the  disease.  In  from  seven  to  fourteen  days  after  the 
infected  meat  is  eaten  the  migration  of  the  parasites  develops 
obvious  symptoms.  A  chill  may  be  noted ;  there  U  usually 
fever;  muscular  pain,  tenderness,  swelling,  and  stifHiesa  are 
complained  of.  This  condition  may  be  widespread.  Involve- 
ment of  the  musclca  of  mastication  interferes  with  chewing; 
of  the  lar\'nx,  with  audition  and  respiration ;  of  the  inter- 
costal)) and  diaphragm,  with  respiration.  Skin-cedema  and 
itching  arc  marked.  In  some  cises  delirium  cxirts.  The 
writer  saw  in  the  Philadelphia  Hospitid  one  fatal  case  which 
was  niiiitaken  for  erysipelas  because  of  the  litgh  fever,  the 
delirium,  and  the  cedeniatous  redness  of  the  face  and  neck. 
Dyspnwa  is  frequent.  Mild  cases  get  well  in  a  week  or  two ; 
severe  cases  ma)'  last  many  ^vecks.  The  moflalit)'  varies  in 
Uiflercnt  epidemics  from  l  to  30  per  cent,  (Osier).  The 
diagnosis  is  made  by  spearing  out  a  piece  of  muscle  which 
is  then  examined  for  trichina:  under  a  microscope;  or  the 
worm  may  be  detected  in  the  feces  by  means  of  a  pockct- 
Icns. 

TreitfnuHt. — ^To  treat  trichinosLs,  employ  purgatives  (senna 
and  calomel)  early  in  the  case,  and  give  glycerin,  and  also 
santonin  or  filix  m,is.  When  muscular  inva>irm  has  taken 
place,  sedatives,  hypnotics,  nourishing  diet,  and  .tiimuLtnts 
arc  indicitcd. 

Wounds  and  Contusions  or  the  Muscles. —  Woiimis  of 
muscles  may  be  cither  ofttt  or  s'tfxutaafaits.    In  a  longitudinal 
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wound  the  edges  lie  close  together, and  hcncetlmtnugc mvA 
be  thorough.  In  a  transverse  wound  the  edges  separate 
widely,  and  catgut  stitches  must  be  inserted.  Cimlushns  fA 
nmscles,  like  contusions  of  other  tissues,  vary  in  extent  and 
in  severity.  There  are  pain  (which  is  increased  by  attempts 
to  use  the  mu.'tcle),  loss  of  function,  swelling  beneath  the 
deep  lii.fcia.  and  discoloration,  wliich  may  ajipear  at  once 
because  of  superficial  damage  from  the  initial  injury,  or 
which  may  appear  in  dependent  i>art$  after  many  days  bj- 
gravitation  of  the  blood  and  the  blood-stained  scrum.  A5 
a  result  of  contusion,  suppuration,  inflamnution,  or  atrophy 
may  arise. 

Treatmtnt. — The  indications  in  wounds  and  contusions  of 
muscles  arc  to  obtain  rest  by  means  of  rtplints  and  to  secure 
relaxation.  Limitation  of  swelling  is  secured  by  bandaging. 
Inflammation  is  combated  first  by  cold  and  Icad-waler  and 
laudanum,  later  by  iodine,  blue  ointment,  iciithyol,  and  i^Ie^ 
mittent  heaL  To  prevent  loss  of  function,  employ,  as  soon 
as  the  acute  sj'mptoms  subside,  massage.  pas.-(ive  motion, 
and  stimulating  liniments,  and,  later  in  the  cuse.  electricity 
(galvanism  if  the  reactions  of  d^encnition  exist,  laradism 
if  they  arc  ah.sent). 

Strains  and  Rupturee. — A  strahi  is  a  stretching  of  a 
muscle  wilh  a  small  amount  of  rupture.  The  muscle  t* 
swollen,  tender,  stiff,  weak,  anil  sore,  and  altem]>ts  at  motion 
produce  sharp  pain.  Strains  arc  common  in  the  deltoid,  the 
hamstring  muscles,  the  back,  the  calf,  the  biceps,  and  the 
great  pectoral.  "'  Lawn-tennis  arm  "  is  a  strain  of  the  pro- 
nator radii  teres  muscle.  "  Rider's  1<^"  i.«  a  strain  of  the 
adductor  mu^icU's  of  the  thigh. 

TreatmcHt. — A  strain  is  treated  in  the  same  way  as  is  a 
contusion. 

Rupture  of  a  muacle  i.t  announced  by  a  sudden  and  vio- 
lent pain  and  by  loss  of  function  during  jwweWul  muscular 
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contraction  or-  strong  traction  on  a  muitclc.  The  rupture 
may  be  announced  by  a  distinctly  audible  snap  (A.  Fcarce 
Gould),  A  distinct  gap  is  f«tt  between  the  ends ;  great  pain 
develops  on  movement ;  there  are  tenderness  and  swelling. 
Strains  and  ruptures  may  be  followed  by  atrophy,  as  arc 
contusions. 

Trealment. — In  treating  rupture  of  an  important  muscle, 
when  the  ends  arc  widely  separated,  incise  with  every  aseptic 
care,  unite  the  divided  ends  by  catgut  sutures,  and  sew  up 
the  skin  with  silkworm  gut.  Treat  the  part  in  any  case  by 
rest  and  relaxation,  and  tombat  inflanimation  by  appropriate 
means.  Passive  motion  and  massage  are  employed  as  soon 
as  union  is  firm. 

Hernia  of  Muscles. — When  a  breach  exists  in  a  muscular 
sheath,  a  portion  of  the  muscle  protrudes.  The  trealmtnl  is 
incision  and  the  stitching  of  the  fascia. 

Contractions  of  muscltia  may  result  from  injury,  from 
joint-disease,  from  malposition  of  parts  (as  in  old  disloca- 
tion or  torticollis),  or  from  diseases  of  tlie  nervous  system. 
The  IrtatmeHl  in  some  cases  is  sudden  extension,  in  other 
cases  gradual  extension,  tenotomy,  or  myotomy.  Maccwcn 
recommends  the  making  of  a  number  of  V-shaped  incisions 
in  the  muscle.  In  some  cases  of  spasmodic  contraction 
nerve-stretching  is  of  value. 

DialocatioQ  of  Tendons, — ^The  long  head  of  the  biceps 
is  oftencst  displaced.  The  flexor  carpi  ulnaris  and  the  pero- 
neus  brcvis  may  be  dislocated.  Most  of  these  accidents  are 
associated  with  chronic  joint  disease  or  with  fracture,  but 
displacement  m.iy  exist  as  a  solitary  injury. 

Symptoms. — In  dislocations  of  the  tendons  the  muscle  will 
contract,  but  it  acts  at  a  disadvantage ;  thus  the  corrcsjwnd- 
ing  joint  exhibits  partial  loss  of  function.  The  displaced 
tendon  can  be  felt,  and  a  hollow  exists  where  it  used  to 
reside. 
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TreatHKMt. — In  tcndon-disKxatioo  reduction  is  easy,  but 
tbc  displacement  is  apt  to  nxur  because  of  laceration  of  the 
sheath.  The  treatment  is  by  splints  and  by  Ic-ad-w^ter  KoA 
laudanum.  Passive  movements  arc  begun  at  tlio  vnd  of  tbc 
first  week.  Kven  if  the  tendon  will  not  stay  reduced,  a  u»c- 
fu)  joint  will  be  obtained.  Wood  of  New  York  advised  in 
obstinate  cases  tenotomy  and  immobilization-  Open  incision 
may  be  necessary. 

Wounds  of  Tendons. — Subcutaneous  wounds  of  tendon* 
■re  usually  inflicted  by  the  >urgeon,  and  they  heal  well. 
Open  wounds  require  rigid  antivrp^iis  and  (he  suturing;  of 
the  tendon.  In  wounds  of  tlie  wrist  especially  always  suture 
the  tendons  (Figs.  109  to  112).  and  be  sure  to  bring  the 
proper  ends  into  opposition. 

Rupturo  of  Tendons. — A  violent  muscular  eflbrt  may 
rupture  a  tendon,  and  a  snap  can  often  be  heard.  The  sv^^ 
toms  arc  sudden  pain  and  loss  of  power,  fulness  of  the  asso- 
ciated muscle  from  retraction,  and  absolute  inability  to  bring 
the  tendon  into  action.  A  gap  can  often  be  Mt  in  the 
tendon. 

TrtatmcHi. — ^Tbc  best  procedure  in  treating  rupture  of  a 
tendon  is  incision  and  tendon-suture.  Some  surgeons  relax 
the  parts  .tnd  apply  splints. 

Tbecitia  or  teno-esmoTitis  is  inflammation  of  the  shentli 
of  a  tendon. 

Acute  tbecitiB  m.iy  .trise  from  a  contusion,  from  a  wound, 
from  repeated  ovcr-:iction  in  working,  from  rheumatism,  from 
gonorrhoea,  or  from  syphili.^. 

Symptottu. — In  ncn-suppuratht  cases  of  thecitis  the  symp- 
toms arc  pain,  swelling,  tenderness,  and  moist  crepitus  along 
the  tend  on- sheath,  due  to  inflammatoiy  roughening.  The 
crepitus  disappears  as  the  sweUing  increases,  but  it  reappears 
as  the  swelling  diminishes.  In  su/ipunHhv  cases  the  symp- 
toms are  great  swelling,  pulsatile  pain,  dusky  discoloration, 
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indammation  spreading  up  the  t«ndon-.s1)cathi(,  and  the  con- 
slitutional  symptoms  of  scpsts. 

Tnatmott. — In  treating  non-»iippurativc  thecitiK,  employ 
splints  and  apply  locally  iodine,  blue  oinlmcni.  or  iclilliyol. 
Treat  any  causative  constitutional  state.  In  the  suppurative 
form  make  free  incisions,  irrigate,  and  drain. 

Palmar  Abscesa. — A  suppurative  tliccitis  of  the  flexor 
tcndtms  of  the  fingers  travels  rapidly  upward  and  is  apt  to 
produce  a  palmar  abscess.  Thecjtis  of  one  of  the  three 
middle  Rngcrs  is  usually  arrested  at  the  lower  end  of  the 
palm,  but  suppurative  thecitis  of  the  thumb  or  the  little 
finger  diffuses  pus  over  a  large  surface  of  the  palm  and  also 
up  the  arm.  Palmar  abscess  is  a  most  serious  affection. 
The  pus  may  dissect  up  all  the  structures  of  the  palm, 
may  reach  the  dorsum,  or  may  pass  beneath  the  anterior 
annular  ligament  into  the  connective-tissue  planes  of  the 
forearm. 

Tnatmott. — A  palmar  abscess  demands  free  incision  and 
drainage  at  the  earliest  possible  moment.  Tlic  incision  is 
made  in  the  line  of  the  metacarpal  bone.  A  line  tr:msverse 
with  the  web  of  the  thumb  is  below  the  palmar  arches.  In 
an  incision  above  this  line,  try  not  to  cut  the  arch,  but  if  it 
be  cut.  ligate  at  once. 

Chronlo  thecitis  is  usually  a  tubercular  inflammation  of 
a  tendon-sheath.  The  swelling  is  firm  or  doughy  when  due 
to  granulation  tissue,  but  is  fluctuating  when  due  to  fluid. 
Orating  is  marked.  The  tendon-sheath  may  contain  numer- 
ous small  bodies  which  are  citht:r  free  or  are  attached  (rice, 
riziform,  or  melon-seed  bodies).  Tubercle  bacilli  arc  present 
in  the  fluid  or  in  the  granulation  tissue.  Chronic  thecitis  is 
commonest  in  the  tendons  of  the  fingers,  the  ankle,  and  the 
knee  ;  it  may  spread  to  a  joint  or  it  may  arise  from  a  tuber- 
cular joint.     This  condition  causes  very  little  pain. 

Treatment. — In   crises  of  fluid  effusion,  make  a  small  in- 
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cision,  w<Lsh  out  with  iodoform  emulsion,  and  close  tbe 
wound.  In  citscs  of  rice  bodies,  open  the  sheath,  cvacuair 
the  contents,  scrajK  the  walb  thoroughiy,  inject  witli  todo- 
fonn  emulsion,  and  close  the  wound.  (If  the  annular  liga- 
ment is  divided,  stitch  it  together;  Ftg.tl2.)  la  cases  with 
extensive  formation  of  embryonic  tissue,  apply  an  Esmardi 
b3n<bge,  make  a  large  incision,  and  remove  all  infected  tis- 
sue from  the  sheath,  around  the  ulicath,  and  from  the  tcndoa 

Onnglio. — In    connection    with    tendon-sheaths     simple 
ganglia  may  develop.     Tliey  arc  small,  tense,  round  swell- 
ings, which   arc  firm,  grow    progressively   though   slowly, 
are  paink-ss  when   uninflamed,  and  contain  a  fluid  of  tlK 
appearance    and    consistence   of  glycerin    jelly    (Bowlt^*)' 
These  ganglia  arc  commonest  upon  llic  dorsum  of  the  wrist, 
and  they  occur  especially  in  those  who  constantly  use  the 
wrist- muscles.     Paget  states  that  a  siwplf  ganglion  is  due 
to  cystic  degeneration  of  a  synovial  fringe  inside  a  tendon- 
tdieath.  and  that  the  fluid  of  the  ganglion  does  not  communi- 
cate with  the  fluid  of  the  tcndon-shcith. 
believe  a  simple  ganglion  to  be  a  hernia  of  .synovial 
brane  through  a  rent  in  a  tendon-sheath,  all  way  of  com- 
munication being  soon  obliterated.     Compound  ganglion  is  M 
an  old  name  for  tubercular  tliecitis.  ' 

TVi-tT/w/fw/.^Ganglia  arc  treated  by  aseptic  puncture  with 
a  tenotome,  evacuation,  scarification  of  the  walls,  antiscp-  ■ 
tic  dressing,  and  pressure.  An  old-time  method  of  treat- 
ment was  subcutaneous  rupture  brought  about  by  striking 
with  a  heavy  book.  Recurrent  ganglia,  very  lai^e  ganglia. 
.ii)d  ganglia  with  very  thick  contents  should  be  dissected 
out. 

Felon,  whitlov,  or  paronycbia  is  a  suppuration  of  a 
finger  or  a  toe  due  to  abnision  which  may  be  very  slight, 
pus  organisms  being  carried  inward.  The  commonest  seat 
of  a  felon  is  the  last  digit  of  a  finger,  bccauite  the  superficial 
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lymphatics  run  directly  inwarJ,  SuperJUial  fblon  usually 
occurs  in  chJiilrcn  and  111  jK'rsonii  broktn  down  in  health. 
More  than  one  linger  is  apt  to  be  attacked,  and  the  felon 
usually  appears  as  a  suppuration  around  the  nail  (a  ring- 
around).  The  sympioms  arc  pain,  suppuration,  and,  in  bad 
cases,  loss  of  the  nail.  In  ^rep  felon  (bonc-fclon)  the  finger 
is  vcr>'  hot,  tense,  and  painful.  t)ic  pain  being  pulsatile  and 
much  increased  by  motion,  by  pressure,  or  by  a  dependent 
position.  Pus  soon  forms.  An  abscess  may  form  in  the 
superficial  tissues  as  well  as  in  tlie  depths. 

Trealnitnt. — A  superficial  felon  demands  instant  incision] 
in  al!  cases,  and  the  patient  should  subsequently  be  ordejvd 
tonics  and  a  change  of  air,  A  bone-felon  should  be  incised 
at  once  to  the  bone  alongside  the  tendon.  Do  not  wait 
for  pus  to  form,  but  allay  tension  and  prevent  pus-formation 
by  early  incision.  Do  not  waste  time  with  poultices:  to 
wait  means  agonizing  pain,  .sleepless  nights,  constitutional 
involvement,  and  perhaps  sloughing  of  tendons  or  death 
of  the  bone.  Incision  and  drainage  constitute  the  treatment, 
followed  by  irrigation,  antiseptic  dressing,  and  splinting  of 
the  extremity.  If  the  patient  cannot  sleep,  give  morphia. 
Sec  th.il  the  bowels  are  moved  once  a  day.  Give  quinine, 
iron,  and  milk  punch.  Opening  a  felon  is  exquisitely  pain- 
ful; hence  ether  should  be  given  to  the  first  stage,  nitrous 
oxide  .should  be  admini.stercd,  or  the  superficial  parts  should] 
be  frozen  by  a  spray  of  chloride  of  ethyl. 

Bursitis  is  the  infl.immalion  of  a  bur.'ui.  Acute  bursitis 
arise.f  from  slniin  or  fnmi  traumatism.  The  symptoim  of 
acute  bursitis  arc  pain,  limited  swelling,  moist  crepitus.  Hue- 
tuation,  and  discoloration  in  the  anatomical  position  of  a 
bursa.  Bursitis  of  a  deep  bur^a  is  hard  to  separate  from 
synovitis ;  indeed,  the  joint  is  apt  to  become  secondarily 
afTectc-d.  Supjiuration  m.-iy  lake  place.  Chronic  bursitis 
may  follow  acute  bursitis,  or  the  disease  may  be  chronic  from 
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the  start.     lu  symptom  is  swelling  with  little  or  no 
udess  acute  inflanimation  arises. 

Treatment. — Acute  bursilis  is  treated  at  first  by  rest 
pressure   and   with   lead-water  and   laudanum ;    later 
iodine,  blue  ointment,  or  ichthyol.     U  the  swelling  persist*, 
aspirate.     If  pus  forms,  incise,  swab  out  the  sac  with  purr 
carbolic  acid,  and  pack  it   with  iodoform  gauze.     If  somc^ 
causative  diathesis  exists,  it  should  be  treated.  f 

Housemaid's  knee  is  thickening  and  cnlni^mcnt  of  the 
prc:[>iitcltur  bwrita  due  to  intermittent  pressure.  In  cfTusioo 
into  the  knee-joint  the  fluid  is  behind  the  iMtdIa  and  the 
bone  floats  up;  in  housemaid's  knee  the  fluid  is  aboMflj 
the  bone  and  the  os-t^ous  surfece  can  be  felt  beneath  iL^ 
"  Miner's  elbow,"  which  is  a  condition  similar  to  housemaid* 
knee,  affects  the  olecranon  bursa. 

Trtalmenl. — Ilouwmaid's  knee  is  treated  by  incision 
packing  with  iodoform  ^u^c.     In  bursitis  of  the  bursa 
ncath  the  ligamcntum  patella:,  if  rest  and  blistering  fail  \ 
cure,  aspirate  or  incise.     In  bursitis  below  the  tendon  of  i 
semimembranosus,  incise  or  aspirate. 

Bunion. — A  bunion  is  a  bursa  due  to  pressure,  and  it  \\ 
most  commonly  found  above  the  metalarso- phalangeal  artic 
lation  of  the  great  toe.  but  occasionally  over  the  joint 
another  toe.     When  the  big  toe  is  pushed  inward  by  ill 
fitting  boots  a  bunion  forms.    When  a  bunion  is  not  i 
flamed  it  may  cause  but  little  trouble,  but  when  it  is  inflame 
the  bursa  enlarges  and  the  parts  become  hot,  tender,  an 
excessively  painful.    Suppuration  may  occur  and  pus  may 
invade  the  joint,  and  the  bone  not  unusually  becomes  df 
eased. 

Treatment. — In  treating  n  bunion  the  patient  must  wg 
shoes  that  ;ire  not  pointed,  that  have  the  inner  boni 
straight,  and  that  have   rounded   toes  (Jacobson).     For 
mild  case  a  bunion-plaster  gives  comfort.     Dr.Sayre  advt 
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tlic  use  of  i.  linen  glove  over  the  phalanges,  which  arc  to  be 
(iniw ti  inward  by  a  piece  of  elastic  wt-bbing  one  end  of  which 
is  f;u-*lctiod  tg  the  jjlovc  and  the  other  tnd  lo  a  piece  of  ^tr.iji- 
pin^  from  the  heel.  A  special  apparatus  may  be  worn  IFig. 
108).  In  niiiny  awes  r>stcotoniy  of  ihc  first  phalanx  or  of  it 
first  iiictataraal  bone  i.i  required;  in  some  cases  excision 
the  joint  is  necessary;  in  others  :ini|]utation 
must  be  performed.  When  the  bursa  is  not 
inflamed,  but  only  thickened,  blistcrN  should 
be  employed  over  it,  or  there  should  be  ap- 
plied tincture  of  iodine,  ichlhyol,  or  mercurial 
oinlmcnC.  When  the  bursa  inflames,  lead- 
water  and  laudanum  is  applied,  and  intermit- 
tent heat  by  foot-baths  gives  relief  Suppura- 
tion demands  immediate  incision  and  antiseptic  apkilui'iu  c^f  Bun- 
dressing.  If  an  ulcerated  bunion  does  not  heal  '■"" 
by  antiseptic  dressing,  stimulate  it  with  silver  and  dress  it 
with  unguent,  hydrarp.  nilrat.  (l  part  to  7  of  cosmoline). 
Jacobson  recommends  skin-graftinfj  for  some  cases. 

Operations  upon  Tendons. — Tenotomy  is  the  cutting  of 
a  tendon.  It  may  be  &[>ih  or  subcnlaneous,  the  open  opera- 
tion being  preferred  in  dangerous  regions,  and  the  method 
of  its  performance  being  obvious.  The  subcutaneous  method 
will  here  be  described. 

Tenotomy  of  the  Tendo  AchlUis. — In  this  operation  the 
tendon  i-t  cut  about  one  inch  above  its  i>oint  of  insertion. 
The  instrument  used  is  a  sharp  tenotome.  The  patient  lies 
upon  his  back  "with  his  body  rolled  a  little  toward  the 
affected  side  "  (Treves),  the  foot  being  placed  upon  its  outer 
side  on  a  sand  pillow.  The  sui^on  stands  to  the  outside. 
The  tendon  is  rendered  moderately  rigid,  .ind  the  sharp 
tenotome,  with  its  blade  upward,  is  carried  inward  along 
the  anterior  border  of  the  tendon  until  the  surgeon's  finger 
feels  the  knife  on  the  outer  side.     The  tendon  is  now  drawn 
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into  rigiditjr,  and  the  surgeon  tunu  the  blade  of  his  knift 
toward  the  tendon,  places  his  finger  over  the  skin,  and 
saws  toward  his  finger.  The  tendon  gives  way  with  a  snapL 
Treves  sUite.-t  lh;it  a  beginner  is  a|>i  not  to  push  hU  knife  &r 
enough  toward  the  outside  or  he  may  push  bis  knife  through 
the  tendon ;  in  either  ca^tc  the  tendon  is  not  completely  cut. 
The  little  wound,  which  is  covered  With  a  bit  of  gauze,  will 
be  entirely  closed  in  rort>'-cight  hours.  In  club-foot  coses 
after  tenotomy  some  surgeons  at  once  correct  the  deformity 
and  immobilize  the  limb  in  plaster ;  some  partially  correct 
the  defunnity  and  apply  plaster  for  one  week,  at  which  time 
they  remove  the  pla-ster,  partly  correct  the  dcformitj-,  reaf^y 
the  planter,  and  no  on  ;  other  surgeons  do  not  attcm]>t  cor- 
rcclion  of  the  defontiity  until  the  cut  tendon  has  l>egun  to 
unite,  when  they  gradually  stretch  the  new  material. 

Tendon-suture   and  Tendon-lensthemng- — The    instru- 
ments required  in  these  operation-'!  arc  an  Esmarch  apparatus ; 
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curvcd  needles  and  needle-holder;  chroniiciKcd  gut.  Itangaroo 
tendon,  or  silk  for  an  ordinary  case,  silver  wire  for  .1  sup- 
purating wound.  In  pcrformtnR  tendon- suture,  make  the  part 
aseptic  and  bloodless  ;  find  the  ends  of  the  tendon,  and  be 
sure  the  proper  ends  are  brought  into  contact;  stitch  them 
together  with  a  continuous  suture  or  with  one  of  tlie  sutures 
.ihown  in  Figure  109,  a,  b,  and  c.     In  a  suppurating  wound 
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suture  by  silver  wire  should  be  tried,  though  it  usually  bil^. 
After  suturing,  remove  the  Esmarch  apjMnitus,  arrest  bleed- 
ing, suture  the  wound  and  dress  it  antiscptically.  relax  the 
parts,  and  place  the  limb  on  a  splint.  U  a  flexor  tendon  of 
the  wrist  is  cut,  approximate  the  ends  by  flL-xing  the  finger 
of  the  cut  tendon  and  extending  the  other  fingers.  If,  after 
suturing,  there  is  much  tension,  stitch  the  cut  tendon  above 
the  sutures  to  an  adjacent  tendon.  Dress  with  planter,  the 
finger  of  the  cut  tendon  being  flexed,  the  others  being  ex- 
tended. Regin  passive  motion  after  one  week.  If  only  one 
end  of  the  tendon  can  be  found,  graft  it  upon  the  nearest 
tendon  with  a  like  anatomical  course  and  function.  In  old 
injuries,  when  the  ends  cannot  be 
brought  into  apposition,  lengtlien 
one  end  or  both  ends  either  by  the 
method  of  Cierny  (Fig.  Ill)  or  by 
the  method  of  Anderson  (Fig.  i  lo). 
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These  methods  of  lengthening  may  be  used  in  cases  of  de- 
formity from  a  contracted  tendon.  If  the  tendon  cannot  be 
lengthened  sufficiently,  make  a  bridge  of  catgut  from  one 
end  of  it  to  the  other,  or  graft  in  another  tendon  from  the 
same  person  or  from  one  of  the  lower  animals. 

The  annular  ligament  is  sutured  ^s  shown  in  Figure  113. 


XX.  ORTHOPEDIC  SURGERY. 

This  branch  of  surgery  fornterly  dealt  only  with  the  treat- 
ment of  deformities  by  means  of  mechanical  appliances,  but 
of  recent  years  its  domain  has  been  enlarged  to  include  the 
treatment,  surgical  and  mechanical,  of  deformities,  contrac- 
tures, and  many  joint  diseases. 
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TorticoUiB  (wry-ouok)  i«  a  condition  in  which  contraction 
of  certain  of  the  neck-mutscks  causes  an  alteration  in  the 
position  of  the  head,  Tlic  dis(.-as<:  xt,  onc-sidcd  ;  the  stcmo- 
clcido-mastoid  is  the  muscle  chiefly  involved,  though  the 
trapezius,  splcnius,  and  other  muscles  sometimes  stifi&T. 
Acute  torticollis,  which  is  rare,  results  from  cold  or  from 
injury  (see  Myalgia).  Chronic  torticollis  maybe  congenital, 
it  may  be  due  to  nerve- irritation,  or  it  may  be  due  to  an 
assumed  attitude  because  of  cye-defcct  Chronic  torticollis 
may  be  intermittent,  but  is  usu.-illy  spastic.  The  muKle 
stands  out  in  bold  outline,  the  head  is  turned  to  tlie  oppo- 
site side,  the  car  of  the  disordered  side  is  turned  toward  the 
shoulder,  and  the  chin  is  thrown  forward.  Ttierc  'm  no  pain. 
Spinal  curvature  may  arise.  The  head  can  oficn  be  rcstoral 
to  iLs  norm.'il  position  by  [>as»i\'c  movement  or  by  voluntary 
eflbrt,  but  it  at  once  returns  to  its  h.ibitual  position,  Tfatt 
corresponding  side  of  the  face  atrophies. 

Symptoms. — Congrmtal  wry-neck  is  due  to  central  nervous 
disease,  to  spinal  deformity,  or  to  injury  during  delivery,  and 
in  this  fonii  the  stcrno-masto id  is  shortened,  hardened,  ,ind 
atrophied.  It  may  not  be  noticed  for  some  years  because  of 
the  short  neck  of  infancy,  .ind  it  is  associated  with  ,-isymmet- 
Heal  development  of  the  face.  It  is  almost  invariably  upon 
the  right  side.  Spasmmiu  wry-neck  may  present  tonic  spasm 
only,  intcrmiltent  spasm  alone,  or  both  may  appear  alter- 
nately. It  i-1  a  disease  especially  of  adults ;  in  women  it  is 
often  linketl  with  hysteria.  The  exciting  cause  may  be  a 
cold,  a  blow,  or  a  monUil  storm  ;  the  predisposing  cause  is 
the  neurotic  tempc-ramcnt.  In  some  rare  cases  bilateral 
spasm  occurs,  the  head  being  pulled  backward  and  the  face 
being  turned  upward.  Clonic  spasms  may  come  on  unan- 
nounced, or  they  may  be  preceded  by  pain  and  stiffness; 
the  head  can  be  held  still  for  a  moment  only :  there  is 
sometimes  pain,  always  fatigue,  but  during  sleep  the  contrac- 
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tiotu  cease.  The  attack  will  probably  pass  away,  but  will 
almost  crrtotnly  recur. 

TnalHunt. — Congenital  wry-neck  is  treated  by  tenotomy 
(through  an  open  wound)  and  the  use  of  proper  braces 
and  supports.  The  old  subcutaneous  tenotomy  should 
be  abandoned,  as  aseptic  incision  enables  the  surgeon  to 
sec  and  to  feel  all  tbc  contracted  bands  of  fascia,  muscle, 
and  tendon,  and  to  avoid  dangerous  structures.  In  spas- 
modic wry-neck  treat  the  neurotic  temperament;  in  per- 
sistent cases  stretch,  or  divide  and  cxscct  a  part  of  the 
spinal  acccssor>'  nerve.  To  reach  this  nerve,  make  an  in- 
cision along  the  posterior  edge  of  the  stcrno-clci(lo-m.istoid. 
find  the  nerve  as  it  emerges  from  under  the  middle  of  the 
muscle,  and  retract  the  muscle  at  this  point.  For  the  treat- 
ment of  rheumatic  wry-neck  see  Myalgia  (p,  504)- 

Dupuytren'e  contractioa  xn  a  contraction  of  the  palmar 
fascia,  of  its  digital  prolongations,  and  of  the  fibres  joining 
the  fascia  and  skin.  Fixed  contraction  of  one  or  of  more 
fingers  occurs.  The  ring-finger  and  the  little  finger  most 
often  suffer.  The  disease  arises  oftenest  in  men  beyond 
middle  age.  The  cuitu-  of  this 'disease  is  unknown;  some 
think  it  is  gout  or  rheumatism,  otlicrs  that  it  is  trauma* 
tism,  ref]ex  irritatton.  or  neuritis. 

Sywptows. — Dupuytrco's  contraction  is  indicated  by  a 
small  hard  lump  or  crease  which  appears  over  the  palmar 
sur&ce  of  the  metacarpo-ph.ilangeal  joint.  This  nodule 
grows  and  the  corresponding  finger  is  pulled  down.  In 
some  eases  the  tip  of  tfie  finger  is  forced  against  the  palm. 
The  skin  becomes  dimpled  or  puckered. 

Tnalmcnl. — In  treating  l)upu)'tren's  contraction  subcu- 
taneous multiple  incisions  may  be  made,  the  tense  fascia  and 
tlic  fascio- cutaneous  fibres  being  cut.  The  linger  is  straight- 
ened and  is  placed  upon  a  straight  splint,  which  is  worn 
continuously  for  a  week  or  ten  days  and  is  worn  at  night 
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for  at  least  a  month.  Dr.  Keen  divides  the  skin  by  a 
V-shaped  cut.  the  base  of  the  V  being  down,  and  dissect! 
out  the  contracted  tissue. 

Syndaotylisni  (webbed  flosere)  is  always  congenital,  and 
may  persist  through  several  generations.  Simple  incisioa 
of  the  web  i.s  useless ;  the  operation  to  be  performed  u  that 
of  Agnew  or  of  Uiday  (Figs.  \\%,  114}. 


Flo.  It)  — Apini'iUpaMioiilat  WcUmJ 


PolydactyliBm  (supernumerary  dicrite)  is  always  con- 
genita), is  often  hereditary,  and  is  usually  symnietricil 
There  may  be  an  incomplete  digit,  or  there  may  be  an  i-nlire 
and  well -de  vet  oped  linger  or  toe  with  a  mctacirpal  or  meta- 
tarsal bone.  The  connection  to  the  metatarsus  or  metacai^ 
pus  m.iy  be  by  a  fibrous  pedicle  only.  If  the  digit  iit  com- 
plete, with  a  metacarpal  bone,  no  operation  is  required;  if  it 
is  incomplete  or  is  ill-developed,  it  should  be  removed. 

a«na  valgum  (knook-lcnne)  results  from  an  unnatural 
growth  of  the  inlcrnal  condyle,  causing  the  shaft  of  the 
femur  to  curve  inward  and  the  internal  lateral  ligament  of 
the  knee-joint  to  stretch,  the  knees  coming  close  together 
and  the  feet  being  widely  separated.  This  deformity  is  usu- 
.-illy  noted  when  the  child  begins  to  walk,  but  it  may  not 
appear  until  puberty  or  e\'en  long  after.  Knock-knee  msy 
arise  from  rickets,  from  an  occupation  demanding  prolonged 
standing,  or  from  flat-foot.  It  may  be  noted  in  one  knee  or 
in  both  knees. 


Treattment. — Mild  rhachitk  cases  of  knock-kncc  may  re- 
main In  sliglit  deformity  or  may  get  well  from  improvement 
of  the  gcncr.'kl  health.  In  ordinary  coses,  simply  troat  the 
nckcty  condition.  The  jxiticnt  is  furbiddcn  to  stand  or  to 
walk,  and  the  limb,  after  being  put  as  straight  as  it  can  be, 
is  fixed  on  an  exienul  splint  and  a  pad  is  put  over  the 
inner  condyle.  Later  in  the  case  pla^ter-of- Paris  is  used. 
Some  surgeons  prefer  to  immobilize,  in  which  case  tlie  leg 
is  flexed  to  a  right  angle  with  the  thigh.  In  a  severe  case 
the  surgeon  can  immobilize  after  forcibly  straightening 
(causing  an  epiphyseal  separation)  or  after  the  ixjrformancc 
of  osteotomy  (l'"ig.  90).  Osteotomy  is  preferable  to  fracture 
\iy  a  mechanical  appliance  (osteoclasis). 

Qenu  varum  (bow-legs)  i.s  the  opposite  of  knock-knee. 
U-sually  both  legs  .ire  bowed  otti,  the  knee*  being  widely 
separated,  the  tibin;  and  femurs,  as  a  rule,  being  curved,  and 
the  feet  being  turned  in.  This  disease  is  due  to  rickets,  the 
weight  of  the  body  producing  the  deformity  in  early  life. 
In  older  people  incurable 
bow-legs  ijiay  arise  from  ar- 
thritis deformans. 

TnalmtNt.  —  Some  mild 
cases  of  genu  varum  recover 
from  improvement  of  the 
health.  Ordinary  cases  arc 
treated  by  braces,  by  plastcr- 
of-Paris  bandages,  and  by 
attention  to  the  general  fic  mj  -  uihib  Kit  tie.-TiiUpn 
health.      When    the    bones  «,«*«„  (ai6«^  c^«». ,Aih.n). 

have  hardened,   osteotomy   or   osteoclasis   is  indicated. 

Talipes  (club-foot)  is  a  deviation  of  the  foot  not  due  to 
traumatism.  Ttilipes  equimn  <Fig.  115)  is  a  confirmed  ex- 
tension :  talipfs  (alcnmus  (Fig.  1 16)  is  a  conlimied  flexion ; 
lalipts  varus  is  a  conlirmed  adduction ;  and  talifts  valgus  is 
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a  confirmed  abduction.    Two  or  thae  forms  may  be  com-  _ 
billed,  ;is  inequii)o-varus(Fig.  117).   The  ctitttfi  of  talipes  arc  fl 
under-Mtion  of  sonic  muscles,  over-action  of  other  muscles, 
or  abnormality  of  bony  form  or  position ;  it  may  be  congcni-  _ 

XaI  or  it  may  be  ac-  f 
quirctl.  The  acquirtriJ 
form  arises  from  infan- 
tile paralysis ;  the  coa- 
gcnital  form  is  due  to . 
persistence  of  ttie  fa:tal 
form  of  the  foot 

Symptoms  and  Treat- 
ment.— In  club-foot  the 
posilion  is  obvioiiit.     In 
congenital  cises  the  condition  is  usually  manifest  on  both 
side*!,  and  is  nearly  alwayfl  talipes  equino-varus.    Congenital 
club-foot,  where  a  restoratioit  to  position  can  take  place, 
is  treated  by  plaster-of-Parts    bandages.    If  a  child    has 
bi^gun  to  walk,  it  may  Mill  be  possible  to  correct  the  deform- 
ity cventiiiilly  by  manipulations,  by  plaster-of- Paris  bandages, 
or  by  club-foot   shoes,  but   most  cases   require   tenotomy 
of  the  tendo  Achillis  before  the  application  of  the  shoe  or 
the  piaster.    The  club-foot  shoe  may  do  good  service,  but  in 
many  instances  it  is  painful  and  is  not  so  t-fficicnt  as  plaster. 
In  severe  cases,  before  applying  the  plaster,  the  patient  is 
given  ether;  the  surgeon  cuts  the  tendo  Achillis,  tlic  tcn-j 
dons  of'the  anleilor  and  posterior  tibial  muscles,  and  the! 
plantar  fa.seia.  and  forcibly  corrects  the  deformity.     In  old 
casc-s  with  alteration  in  tlie  shape  of  the  bones,  cuneiform 
osteotomy  (p.  474),  or  the  removal  of  the  cuboid  or  others 
tarsal  bones,  is  indicated.     In  these  cases  Phelps  advises  aj 
transverse  incision  through   iill   the  plant;ir  soft  parts.     In' 
talipes  due  to  infantile  piiralysis  the  operative  treatment  Is  ■ 
the  same.     Uo  not  immobilize  in  plaster,  but  rather  in  some  , 
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apparatus  wliicli  can  t-astly  be  removed  to  permit  Ilii:  use  or 
massage  and  c-k-ctricily.  In  some  axs  of  talipes  calcaneus 
the  siir(;con  may  be  forced  to  shorten  the  tcndo  Achillis. 

Pes  planus  (flat-fbot)  is  the  loss  of  the  arch  of  tlie  foot, 
due  to  li^mentous  weakness  and  to  prulongcd  standing. 
This  coadition  is  productive  of  much  pain  on  standing. 
Flat-foot  can  at  once  be  recognized  by 
wetting  the  sole  of  the  patient's  foot  with 
a  colored  fluid  and  causing  him  to  step 
firmly  upon  a  piece  of  paper  (Fig.  llS,  A,  u). 

Trtalwi-Kl. — To  trc.it  flat-foot  deformity 
3  shoe  should  bo  made  coiiuiriin^  a  piece 
of  steel  so  arranged  as  to  raise  the  arch 
of  the  foot.  The  patient's  gvneral  health 
must  alsu  be   looked  to. 

Pea  cavuB  ihoUow-foot)  i.t  an  increase 
in  the  arch  of  the  foot,  due  to  contraction 
of  the  pcroacus  longus  muscle  or  to  paralysis  of  the  mtLscles 
of  the  calf.     It  is  the  opposite  of  flat-foot. 

Treatment. — A  shoe  is  worn  containing  a  plate  of  steel  in 
the  sole,  and  pressure  is  applied  over  the  instep.  Tenotomy, 
cutting  of  the  plantar  Ciscia,  or  excision  of  bone  may  be 
required. 

Hallux  valgus  or  varos.  •  <h'sp1acemcnt  of  the  great  toe 
outward  or  inw;ird,  may  occur  in  the  yming.  but  it  is  mo»t 
frequent  in  old  men;  it  may  be  due  to  rheu- 
matic gouL  In  hallux  valgus  a  bunion  is  apt 
to  form. 

Trtatmait. — An  arrangement  may  be  worn  _ 

to  stniighten  the  toe  and  to  protect  the  bun-  ■""■'^ 
ion,  osteotomy  may  be  performed  upon  the  mctalanul  bone, 
the  joint  may  be  excised,  or  amputation  may  be  required. 

Hammer-toe  (Fig.  1 19)  is  the  flexion  of  one  or  more  toes 
at  the  first  interphalangcal  joint.     Shattuck  shows  that  this 
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conAiXioti  is  due  to  contraction  of  "  the  plantar  fibres  of  the' 
lateral  ligaments  of  the  joint."'    This  disease  usually  bc£in« 
in  youth.    A  bunion  is  ^t  to  form,  and  the  joint  maybe 
dislocated.     The  trtatmtnt  is  excision  of  the  joint  or  ampu- 
tation. 


XXI.  DISEASES  AND  INJURIES  OF  NERVEa 

I.    DiSRASCS  OF   NeKVES. 

Neuritis,  or  inflammation  of  a  nerre,  may  be  limited 
or  be  widely  distnbutcd  (multiple  neuritis).  The  first-men- 
tioned form  will  here  be  consiilcrcd.  The  eaus(s  of  neuritis 
are  triiuiiiiitisni,  wounds,  over-action  of  muscles,  gout,  rheu- 
matism, syphilis,  fevers,  and  alcohol. 

SymfitoMs. — The  symptoms  of  neuritis  are  as  follows: 
Excessive  pain,  usually  intermittent,  in  the  area  of  nervc- 
dislributiun,  The  pain  is  worse  at  night,  is  aggravated  by 
motion  and  pressure,  and  occasionally  diffuses  to  adjacent 
ncrvc-arcas  or  awakens  sympathetic  pains  in  the  opposite 
side  of  the  body.  The  nerve  is  vcrj'  tender.  The  area  of 
nerve-distribution  feels  numb  and  is  often  swollen.  Early 
in  the  ciise  the  skin  is  hypcrajsthetic ;  later  it  may  become 
ani»thctic,  Tltc  muscles  atrophy  and  present  the  reactions  fl 
of  degeneration  ;  that  is,  the  muscles  first  ceases  to  respond  ™ 
to  rrt/i/V//i--interrupted.  and  next  to  j/*^'/v-iiiterrupted,  faradic 
currents ;  faradic  excitability  diminishes,  but  galvanic  excita- 
bility increases.  When,  in  neuritis,  faradism  produces  no 
contraction,  a  siowly-intcrruptcd  galvanic  current  which  is 
so  weak  that  it  would  produce  no  movement  in  the  healthy 
muscles  causes  marked  response  in  the  degenerated  muscles. 
In  health  the  most  vigorous  contraction  is  obt-iincd  by  clos- 
ing with  the  —  pole :  in  degenerated  muscles  the  most 
vigorous  contraction  is  obtained  by  closing  with  the  +  pole. 
'  AHKntMt   TiMi'hstt  »/  Smffiy. 
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When  voluntary  power  returns  galvanic  excitability  declines, 
but  power  is  oflen  nearly  re.stored  before  faradic  excitability 
becomes  manifest  (Huz/^rcl). 

TrtatmcHt. — The  treatment  of  neuritis  consists  of  rest 
upon  splints,  ice-bags  early  in  the  case,  and  hot-water  bags 
later.  Massage  and  electricity  must  be  used  to  antagonize 
degeneration.  Deep  injections  of  chloroform  may  allay  pain, 
Treat  the  patient's  general  health,  especially  any  conslitu^ 
tional  disease  or  causative  diathesis.  In  some  cases  ner\'< 
stretching  is  advisable. 

Neuralgia  is  manifcsled  by  violent  paroxysmal  pain  in  the 
trajectory'  of  a  m:rve.  This  disease  belongs  chiefly  to  the 
physician,  except  in  very  bad  cases.  Neuralgia  of  stumps 
and  scars  belongs  to  the  surgeon,  and  is  due  to  neuromata, 
or  entanglement  of  nerve- filaments  in  a  cicatrix.  Tic 
douloureux  and  other  intractable  neuralgias  may  require 
severe  operations. 

Trtatmrnt  of  Neuralgia  t>/  Sliim/'s. — Excise  the  scar;  find 
the  bulbous  end  of  the  nerve  and  cut  it  off  In  some  ciscs 
re-amputation  is  performed.  In  entanglement  of  a  nerve  in 
a  scar,  remove  a  portion  of  the  nerve  above  tlie  scar. 


2,  Wounds  and  Injuries  of  Nerves. 
Section  of  Nervee  {as  from  nn  incised  wound  j. — In  ncrvc- 
scction  the  entire  peripheral  portion  of  the  nerve  degenerates 
and  ceases  structurallj'  to  be  a  nerve  in  a  few  weeks,  but  after 
m,-iny  months,  or  even  after  years,  the  nerve  again  regenerates 
— with  difficulty,  if  union  of  the  ends  has  not  taken  place,  with 
much  greater  case  if  the  ends  have  united.  The  proximal 
end  only  suffers  in  the  portion  immediately  adjacent  to  the 
section  :  it  degenerates,  hnt  rapidly  regenerates,  and  a  bulb 
or  enlargement  composed  of  librous  tissue  and  small  nerve- 
fibres  forms  just  above  the  line  of  section :  this  bulb  adheres 
to  the  perineural  tissues.    Union  of  a  divided  nerve  is  brought 
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about  by  the  projection  of  an  axis-cyliiKkr  from  cacli 
and  the  fusion  of  these  cylinders.  The  nearer  the  two 
are  to  each  other,  the  better  is  the  chance  of  union. 

Symptoms. — Pronounced  changes  occur  in  tlic  trajectory 
of  a  divided  nerve.  The  muscles  dc;;cncratc,  atrophy  and 
shorten,  and  show  the  reactions  of  degeneration.  When 
union  of  the  nerve  occurs  the  muscles  are  restored  to  a 
normal  condition.  If  the  nerve  contains  sensory  fibres,  com- 
plete anaesthesia  (lo  touch,  patn,  and  temperature)  usually 
follows  its  division,  but  if  a  part  U  supplied  by  another  nerve 
as  welt  as  by  the  divided  one,  anxsthe^ia  may  not  be  com- 
plete. Trophic  changes  arise  in  the  paralyzed  parts.  Among 
these  changes  arc  muscular  atrophy,  glossy  skin,  cutaneous 
eruption^,  ulcers,  dry  gangrene,  painless  felons,  falling  of  the 
hair,  brinlcntrvs,  furrowing,  or  casting  off  of  tlic  nails,  joint- 
in  flam  mations,  and  ankylosis.  Immediately  after  nerve-sec- 
tion v.iso-tnrnor  p;iralysis  comes  on.  and  for  a  few  days  the 
paraly2ed  part  present's  a  tenipeniturc  higher  than  normal. 
The  diagnosis  as  to  which  nerve  is  cut  depends  upon  a  study 
of  the  diritribulion  of  ]>aralysis  and  anxsthesia.^ 

Tnatwatt. — In  all  recent  cases  of  ncr\'e-scction,  suture 
the  ends.  If  the  patient  is  not  seen  until  long  after  tlic 
accident,  incise  and  apply  sutures  (secondary  sutures);  if 
the  .nerve  cannot  be  found,  extend  the  incision,  find  the 
lrunl<  above  and  trace  it  down,  and  find  the  trunk  below 
and  follow  it  up.  Kvcn  after  primary  suture  loss  of  function 
is  bound  to  occur  for  a  time.  After  secondary  suture  sensa- 
tion may  return  in  a  few  days,  but  it  may  not  rctuni  until 
alter  a  much  longer  period  ;  in  any  case  muscular  function  is 
not  restored  for  months.  In  partial  section  of  a  nerve  the 
ends  .should  l>e  sutured. 

pTMMure  upon  uervea  may  ariitc  from  callus,  scars,  pres- 
sure of  a  dislocated  bone  or  a  tumor,  or  pressure  from  an 

■  !>«  Boatlbf  uii  htjuriti  <f  A'eivn. 
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externa]  body.  The  symptoms  may  be  anesthetic,  paralytic, 
and  trophic.  The  trtatmtnt  is  as  follows :  Remove  the 
cause  (reduce  a  dislocated  bone,  chisel  away  callus,  excise 
a  scar,  etc.) ;  then  emjiloy  massage,  douches,  and  electricity. 

Contusion  of  Nerves. — The  symptoins  of  contusion  of 
nerves  may  he  identical  with  those  of  section.  Sensation  or 
motion,  or  both,  may  be  lost.  The  aLse  may  (jet  well  in  a 
short  time,  or  the  nerve  may  degenerate  as  after  section. 
The  trfatmnii  3,1  first  is  rest,  and  later  electricity,  massage, 
frictions,  and  the  douche. 

Punctured  Wounds  of  Nerves. — The  lyinfifotus  of  punc- ' 
tured  wounds  of  nerves  may  be  partly  irritative  (hypcraisthe- 
sia,  acute  pain,  and  muscular  spasm]  and  partly  paralytic 
(ana:sthcsia.  muscular  wastinj;,  and    paralysis).     The  trtal- 
men/  is  the  same  as  that  for  contusion. 


3.   Ol'ERATIONS   UPON    NeRVKS. 

Neurorrhaphy,  or  Nerve-suture. — When  a  nerve  is  com- 
pletely or  jiartially  divided  by  accident,  it  should  be  sutured. 
The  instniment-s  required  are  .in  Esmarch  apparatus,  a 
scalpel,  blunt  hook.*,  dis.secting-forceps.  h».-mo^tatic  forceps, 
cur%-ed  needles  or  sewing-needles,  a  needle-holder,  and  cat- 
gut or  kangaroo  tendon.  In  primary 
suture  render  the  part  bloodless  and 
aseptic.  Enlarge  the  incision  if  neces- 
sary. If  the  ends  can  readily  be  approx- 
imated, pass  two  or  three  sutures  through 
both  the  nerve  and  its  sheath  and  tie  them  (Fig,  120). 
If  the  ends  c;mnot  be  approximated,  stretch  each  end  and 
then  suture.  Remove  the  Esmarch  band,  arrest  bleeding, 
suture  the  wound,  dress  antiscptically.  and  put  the  part  in 
a  relaxed  position  on  a  splint.  After  union  of  the  wound 
remove  the  splint  and  use  massage,  frictions,  electricity, 
and  tile  douche.     The  operation  in  some  instances  fails, 
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but  in  many  cases  succeeds.  In  some  few  cases  sensatioD 
returns  in  a  few  days,  but  in  most  cases  does  not  nrtura 
for  many  weeks  or  months.  Sensation  is  restored  bcfoit 
motor  power.  Secondary  suture  is  performed  upon  cases 
Ioii|{  after  division  of  a  nerve  The  part  is  rendered  a&cptic 
and  bloodless :  an  incision  is  made;  the  bulbous  proxinul 
end  h  easily  found  and  loosened  from  its  adhesions;  the 
shrunken  distal  end  is  sought  for  and  loosened  up  (it  may 
be  ncccssjry  to  e.\posc  the  ncrv'e  below  tlic  wound  anti  trace 
its  trunk  upward)^  the  entire  bulb  of  the  proxinul  end  Is 
^g^_^  cut  off;  about  one-quarter  of  an  indi 

JT         'i IN  of  the  distal  end  i$  removed  (Keen); 

ciich  end  i^  stretched,  and  the  ends 
'"  areapproximatcdandsewniogether. 
If  even  stretching  docs  not  permit 
of    approximation,   adopt   one   of 
Fic,  i...-«i«ui.o(  (  More  by    Rowlby's  cxpcdicnts  (Fie.  121)  or 

SpllltiniltwEiiitalBcKbl.  ,.       ,  ■       /  r 

graft  a  bit  oC  nerve  from  a  recently* 
amputated  limb  or  from  a  lower  animal  (it  makes  no  dif- 
fcrence  as  to  whether  the  grafted  nerve  were  motor,  sensory, 
or  niixcd).  Von  Bei^mann  suggests  shortening  tlie  limb 
by  I'xcisinp  a  piece  of  bone. 

Neurectasy,  Neurotomy,  and  Neurectomy. — Nev$v(lasy, 
or  nerve-stretching,  may  be  applied  to  motor,  sensory,  or 
mixed  nerves.  A  nerve  can  be  stretched  about  one-twentictfa 
of  its  length  (Vogt).  Neurectasy  has  been  employed  for 
neuralgia,  neuritis,  muscular  spasm,  hypcncithcsia,  ana:s- 
thesia,  painful  ulcer,  and  the  puins  of  locomotor  ataxia. 
The  operation,  which  was  once  the  fashion,  seems  to  benefit 
some  c^ses,  but  it  is  not  now  thought  so  highly  of  as  formerly. 
The  incision  for  neurectasy  is  identical  with  the  incision  for 
neurectomy  or  neurotomy  of  the  same  nerve.  Ndttvlnny. 
or  section  of  a  nerve,  is  only  |>errormed  upon  small  and 
purely  sensory  nerves.     It  is  performed  chiefly  for  peripheral 
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neuralgia  or  for  some  other  painfu]  malady.  Netirtetomy,  or 
excision  of  a  portion  of  a  nerve-trunk,  is  only  applicable  to 
sensory  ner\'es  and  to  painful  affections. 

Stretcbingr  of  tJie  Sciatic  Nerve. — Some  sui^ons  stretch 
tlic  sciatic  nerve  by  anesthetizing  the  patient  and  holding  the 
leg  and  thigh  in  line,  strong  tiexion  being  made  upon  the 
hip,  the  entire  lower  extremity  being  used  as  a  lever  (Keen). 
This  method,  which  has  caused  death,  inflicts  needless 
damage,  and  the  operative  plan  is  safer  and  better.  The 
instrument.'^  required  are  a  scalpel,  hemostatic  forceps,  dis- 
secting forceps,  an  Allis  dissector,  retractors,  and  a  scale 
with  a  handle  and  a  hook.  The  patient  lies  prone,  the 
thigh.s  and  legs  being  extended.  An  incision  four  inches 
in  length  is  made  a  little  external  to  the  middle  of  the  thigh, 
and  going  at  once  through  tlie  deep  fascia ;  tlic  biceps  is 
found  and  is  drawn  outward;  (he  nerve  is  found  bettt'ecn 
the  retracted  biceps  on  tlie  outside  and  the  scmitendinosus 
on  the  inside,  resting  upon  the  adductor  magnus  muscle. 
The  nerve,  which  is  caught  up  by  the  finger,  is  first  pulled 
down  from  the  spine  and  then  up  from  the  periphery,  and 
finally  the  hook  of  the  scale  is  inserted  beneath  the  trunk 
and  the  nerve  is  stretched  to  the  extent  of  forty  pounds. 
Very  rarely  is  a  single  ligature  needed.  The  wound  is 
sutured  .'in<l  dressed.  If  the  incision  is  made  higher  up. 
just  below  the  gluteo-feinoral  crease,  the  sciatic  nerve  will 
be  found  just  by  the  outer  border  of  the  biceps. 

Neurectomy  of  the  Infraorbital  Nerve. — The  instru- 
ments required  in  this  operation  are  a  scalpel,  dissccling-for- 
ceps,  aneiirj'sm-nccdic,  hemostatic  forceps,  blunt  hooks, 
an  Allis  dissector,  and  metal  retractors.  The  patient  lies 
upon  his  back,  the  head  being  a  little  raised  by  pillows.  The 
surgeon  stands  to  the  outside  of,  and  faces,  the  patient.  A 
curved  incision  one  and  a  half  inches  long  is  made  below 
the  lower  border  of  the  orbit.  The  nerve  lies  in  a  line 
34 
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dropped  rrofT)  the  supraorbital  nutcl)  to  between  the  two 
lower  bicuspid  Ictth.  The  nerve  is  found  upon  the  levator 
labii  Bupcriohs  muscle,  and  a  piece  of  silk  is  pa:«scd  under 
the  nerve  by  an  ancurysm-necdlc  and  firmly  fastened  The 
upper  border  of  the  incision  is  drawn  upward ;  the  periosteum 
of  the  floor  of  the  orbit  is  elevated  and  held  by  a  retractor ; 
tlic  roof  of  the  infraorbital  canal  is  broken  through  ;  the  nerve 
is  picked  tip  far  back  with  the  blunt  hook  and  is  divided  with 
scissors,  and  ihc  entire  nerve  is  drawn  out  by  making  traction 
upon  the  silk,  The  bleeding  in  the  orbit  is  checked  by  pres- 
sure.    Tlie  woiiml  i*  stitched  without  drainage. 

Neurftotomy  of  t;he  Supraorbital  Nerve. — In  this  opera- 
tion, shave  off  the  eyebrow.  The  instrument*  required  and 
the  position  of  the  patient  are  ;is  for  the  operation  upon  the 
infraorbital  nerve.  A  curved  iiici^iun  one  inch  long  discloses 
the  nerve  as  it  emcrRes  from  the  supraorbital  notch  or  fora- 
men at'  the  junction  of  the  inner  and  middle  thirds  of  the 
eyebrow.  The  nerve  is  pulled  forward  and  cut  off  above 
and  below. 

XXII.  DISEASKS  AND  INJURIKS  OF  THE  HEAD. 
1.  Diseases  of  the  Hkad. 

In  approaching  cases  uf  brain  disorder,  first  endeavor  to 
locate  the  scat  of  the  trouble;  next,  to  ascertain  the  nature 
of  the  lesion;  and  finally,  to  determine  the  best  plan  of 
treatment,  operative  or  otherwise.  In  all  operations  upon 
the  brain  the  surgeon  must  be  able  to  determine  accurately 
the  situations  of  certain  fissures  and  convolutions,  the  find* 
ing  of  the  situations  of  these  convolutions  an<l  fissures  com- 
prising the  science  of  cranio-ccrcbral  topography. 

T/if  ngii}nttl  littns  u.'sed  in  cranio-<serebral  topography 
are  derived  from  Broca  (Fig.  I2Z).  The  fi.tsures  and  convo- 
lutions of  the  brain  arc  shown  in  Figures  123.  124,  and  125. 
Hhc  fissure  of  Bkhat  is  marked  by  a  line  on  each  side  drawn 
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from  the  inion  to  the  external  auditory  process.  A  line 
from  the  glabella  to  the  inion  overlies  the  median  fissure 
and  the  Huperitn-  longitudinal  -Hinu.^.  The  fissure  of  Rt>lati£io 
h^^\n^  in  the  median  line,  half  an  inch  jiasterior  to  the 

middle  of  the  di^lance  between 
the  inion  and  glabella  (Keen).  This 
fissure  runs  downward  and  forward 
C' at  an  angle  of  67**  for  a  distance 
of  three  and  threc*eighthA  inches. 
Chicne  finds  the  fi-tsure  of  Rolando 
by  the  following  method :  He  takc3 


J''ii>  i?j  ^SLulUhm'iiij-thePoiiiU 
nAinvvJ  I'y  ItnKa  \  At.  aiu-rLin  Huric- 
llDii  *>i  the  i>['.if»*iLtiH  y*ilt%M.  ahJ 
Icmpor*!  1ionGB> ;  Ha^Jutt.  middle  of 
ftntan^i  will  ui  iDramcn   nucnutn- 

(on  J  teiti  »»ih  Ow  mijHnof  liu'ttu 
of  ih*  vyflbrov*,  >i>iJ  corTtipondlitB 
nearly  (o  iKe  (l^tpftU.  ihs  vmooih 
™<lliii(  UlwDHi  the  v7cAr-:iwt) .  £, 
gDiilttn  tshgtfi  pr  the  lawif  j&wt;  /. 
\«\m\  f«t1«niiit  ijtckpiul  pfQUibtr* 
■mc);  t,  ]FimM4  I  jMn4iln|t<irv>ckt* 
ml  xiil  Iflfl^lKlordji  kuEurTtj :  A',  i*4' 
Uon    hun^ilnn    i)t    (he     nuhvl    ^ml 

■Liiure  bettfcfrt  iln^  )Wr>'M<il  Tikraift 
Itttf)^    t\    \yittiun    i)p»hl    ufiujicliuh 

ff<wul,  )u'*io<l,  up<t)  ikiudiri'tn  ^oirtv 
Thn  mil}  l>e  H^iI]li;h^  ur  K->,ljii|jeiJ< 
nr  "  rvfCPiimt."  Ln  vlitch  \ht  UfW^i 

I»h4iii(iii.  i[jHr-c<ilJf»  uf  tirtjEc  for 
•■mnoral  f^ria  ^it^t  r.miiul  *utkir<7  ^ 
Iff,  WfrtMtf  »(tii1i«iit.»*<  <iM<fk'Oifln 
vf  ndn  fui  l<i(i|iO<*l  muulc  au>I 
Cofflol  tiriurt). 


riC.  ir^,— VU*  of  itta  Brahi  fra«  Abovt  (E<k«r), 


a  square  piece  of  paper  and  fold*  it  into  a  triangle  (Fig. 
126,  l):  thcanpic  BAC  of  this  triangle  is  45^  I  the  edge  DA 
is  foUlcd  back  on  the  dotted  line  ae:  the  angle  DAK 
cquaU  half  of  45*^.  or  22-5^,  and  the  angle  c  a  e  equals  the 
same  (Fig-  126.2):  unfold  the  paper  in  the  line  c  A;  in  the 
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iigufe  tbtu  lbnDcdBAC«4S 
which  is  the  aDgle  desired 


^aod  EAC-ia-s";  kab— 67.5*, 
Flace  the  point  a   in  the  mid- 
lioe     of    tlic     head, 
over    the    point   of 
origin    of    the-  Ro- 
landic    fissure ;    the 
side  A  H  is  laid  along 
the  middle  line  of  the 
bcsd,  and  the  line  a  e 
corresponds    to  the 
fissure  of  Rolando.' 
Horslcy    dctvrminei 
the  situation  of  the 
RoLindic   fissure  b)' 
the  use  of  his  metal 
cyrtomclcr  (Fig. 
127).     He  places  the 
point  inarkcd    KCro   over   ihe   inio-glabcllar  line  and    mid- 
way  between    the   tnion    and    the    glabella.      To    find   the 
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inches  behind  the  fxtcrnal  angular  process;  the  main 
branch  of  the  fissure  runs  toward  the  [xirietal  eminence; 
the  ascending  branch  of  the  fissure  corresponds  lo  Uie 
squamoso-sphcnoidal  suture,  and  continues  upward  in  the 
same  line  half  an  inch  above  the  suture.  The  frtrcntral 
suUks  tKig.  124,  P)   limits  anteriorly  the  ascending  frontal 


Flo,  ii6.— Chli'ui'i  Mti]iiMl  (if  Milng  IVlllon  ol  <hg  HoJanrJIr  Fuiiin  M—   Tiil*rr]i 

convolution;  it  runs  parallel  with  and  just  behind  the 
coronal  suture,  and  a  finger's  breadth  in  front  of  the  fissure 
of  Rolando.  T\\ciHfraf>arielalJiss«re[V\Qs.  123, 124.//J  limits 
the  motor  region  posteriorly.  It  begins  opposite  tlic  junc- 
tion of  the  lower  and  middle  thirds  of  the  fissure  of  Rolando, 


Fin,  i>t— KonJrr'f  Cyrloniiitr. 

passes  upward  in  a  line  parallel  with  the  longitudinal  fissure 
and  midway  between  the  Rolandic  fissure  and  the  parietal  emi- 
nence, passes  by  the  paricto-nccipital  fissure,  and  downward 
and  backward  into  the  occipital  lobe  (Keen).    The  motor 
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ucu,  which  cm  the  outer  utrface  are  adjacent  to  tbc 
of  Rolando,  are  shown  in  Figures  133  and  124.     The  sope- 
rkir  longitudinal  Ninux  u  o\'erta>d  by  a  line   from  ihr  in<oQ 
to  tbc  glabella.    Th<:  lateral  ^nui  u  indicated  b>*  a  line  ru 
ning  from  the  occipiul  protuberance  honzontally  outwanl 

a  point  one  inch  postenor  to  the 
external     auditoiy    meatus,    and 
7  «  ,/^;^vXlV]jv    \         from  this  point  by  a  second  line 
V  (       y'"'*^^*Su^  1       *^ropped  to  the  mastoid  process. 
~  The  supra-meatal  triangle  of  Mac- 

CM-ca  is  bounded  by  the  postcrinr 
root  of  the  z>'gonia.  t)ie  poste- 
rior bony  wall  of  the  auditory 
meatus,  and  a  line  joining  the 
two.  Figure  138  shows  clearly 
the  nn;iin  points  of  cranio-cerebnl 
Wrf  nlui^  «ai«N4  SL'xt^  tot}ogrjpli)',  obtained  by  methods 
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up,  HKnJr  (iciA.*  approved  by  many  sctenttsts. 


HMM  ^  rR.,kwiR  er,R<4ii.df  ^  IF. 


Diseaaes  of  the  Scalp. — The 


■or  ftMIH  iiiLcui :  IFF.  Inmnnv 
«Ml  •dOH:  UUA.  oiiddlc  iiimIiwbI  ,        .  .       ,      ,  ■  . 

«ci|iiui  fciun^  sr.Svi.u"  fi..u«;  cutaneous  fat.  and   the   occipito- 
~i«.u.h«iMdJi<.t>   The  pKrivn  iM   Trontalis  muscle  and  aponeurosis. 

r^r.^lTI.r'lh;  X^"-1>''A;'^  '"'^"  «^'P  '*  "^'''«  *"  inflammalion 
te  itHlJ""""''  '*'""'■  ""'  """  ''"■o"!  various  causes,  and  to  other 
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diseases,  namely:  tumors,  cysts, 
warts,  motes  (local  cutaneous  hypertrophies). cirsoid  aneurysm 
(p.  231),  nxvi,  and  lupus.  Ahscases  ^  ihe  scttifi  are  com- 
mon. If  an  abscess  forms  beneath  the  pericranium,  the 
pus  difTuses  over  the  area  of  one  bone,  being  limited  by 
tile  attachment  of  the  pcHcraniiini  in  the  sutures.  If  an 
abscess  fonns  in  the  tis-tuc  between  the  occipito-frofltali* 
and  the  (x'ricranium.  it  is  widely  diffused.  Treves  calls  this 
.tub;i)M)nL'urotic  connective  tissue  "the  d.ingcrous  .trca." 
Abscess  of  the  subcutaneous  tissue  is  apt  to  be  limited 
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Iiecatisc  of  the  great  amount  of  fibrous  ti^ue.  Abitcess  is 
treated  by  instant  incision  at  the  most  deiiendcnl  (Kirt,  anti- 
septic irrigation,  and  drainage. 

Diseases  and  Malformations  of  the  Bones  of  the  Skull. 
— Tiie  bones  ot  the  skull  an;  liable  to  caries,  necrosis,  oste- 
itis, periostitis,  atrophy,  hypertrophy,  tumors,  etc  (See  Dis- 
eases of  Bones.) 

MiorocephaJuB. — By  inicrocephalus  is  meant  unnatural 
smallness  of  the  head  due  to  imperfect  development.  It  is 
a  cause  or  a  frequent  associate  of  idiocy.  A  child  may  be 
born  with  a  skull  completely  ossified  even  at  the  fontanelles, 
or  the  ossification  may  become  complete  soon  after  birth. 
In  micraccphal us  the  face  is  apt  to  be  fairly  well  developed; 
the  jaws  arc  prominent;  the  forehead  is  flat;  the  cramum 
and  brain  arc  small;  the  convolutions  of  the  brain  are 
simpler  than  is  natural;  there  is  apt  to  be  marked  asym- 
metry' of  the  tu'o  sides  of  the  brain  ;  internal  hydrocephalus 
may  exist;  areas  of  sclerosis  and  atrophy  arc  common; 
porencephaly  is  not  unusual.  Some  patients  have  perfect 
motor  power;  others  arc  slow  and  inco-ordinate.  Iipilcpsy, 
diorea,  and  athetosis  frequently  complicate  the  case. 

Treatment. — Skilled  training  in  a  school  for  the  feeble- 
minded or  in  an  institution  for  idiots  is  necessary  in  treating 
microcephalus.  Some  surgeons  advise  that  first  a  craniec- 
tocny  be  performed  (see  OperatioNs  on  Sl-ull  imi  Brain). 
The  late  Prof.  Agnew.  taking  the  virw  that  the  growth  of 
soft  parts  moulds  hard  parts,  and  th.it  the  fiiull  is  with  the 
brain,  and  not  with  the  skull,  maint^tni'd  that  the  surgeon 
might  as  well  cut  a  piece  out  of  a  turtle's  shell  to  i^ermit 
growth  of  the  turtle  a*  to  cut  a  piece  out  of  the  skull  to 
permit  growth  of  tlie  brain,  frof.  Keen  s.iys,  "  While  there 
is  no  doubt  that,  as  a  rule,  the  growth  of  the  encasing  hard 
parts  is  domin3le<l  bj*  the  growth  of  the  cont;)incd  soft  parts, 
yet  it  is  very  possible  lliat  while  a  healthy  brain  may  over- 
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CORK  the  normal  resistance  of  the  skull,  a  bnto  wit! 
powers  of  devel(^M»cat  may  be  arrested  in  it5  growth  bytfcc' 
slight  resistance  oflered  by  the  skull."  ProC  Keen  furtber 
says,  "  Whetlier  the  operation  will  stand  the  test  of  time 
cannot  yet  be  determined,  but  considerable  initial  loiprovc- 
meat  has  followed  in  a  number  of  cases." 

DiiMwe*  and  U&lfonnationa  InvolTUi?  the  Braio.— 
HMiiivootle  is  a  congenital  protrusion  of  the  cerebral 
membranes  through  a  bony  aperture,  the  ssc  containing 
some  cxtr^-cerebrsl  fluid.  Meningocele  feels  and  looks  like 
a  c>'st  (is  translucent  and  Ouctuaies);  it  does  not  usually 
pulsate,  it  has  a  small  base,  it  becomes  tense  on  forcible 
expiration,  and  it  may  be  reduced. 

Eocephalocele  is  3  congenital  protrusion  not  only  of 
membranes,  but  also  of  a  portion  of  the  brain  as  well,  the 
sac  containing  some  cxtra-ccrcbral  fluid.  Knccphaloceic  is 
small,  opaque,  docs  not  fluctuate,  has  a  broad  base,  doa 
pulsate.  Incomes  tense  on  forced  expiration,  and  attempt^ 
at  retluction  cause  pretisurc-symplonis. 

H7dreaoephalooele  i.t  n  congenital  protrusion  of  mem- 
branes and  brain-substance,  the  interior  of  the  mass  com> 
municaling  with  the  ventricles  and  containing  ventricular 
fluid.  This  is  the  most  frequent  and  the  most  dangerous 
form.  Hydrcncephalocele  is  larger  than  a  meningocele,  is 
translucent,  fluctuates,  rarely  puts.ites,  is  (ledunculated,  is 
rendered  a  little  teitse  on  forced  expiration,  and  cannot  be 
reduced.' 

Treatment. — For  liytlrenceplialocele  nothing  can  l>e  done, 
and  early  dc.ith  is  inevitable,  In  rare  instances  an  enccph- 
aloccle  is  converted  into  a  meningocele,  and  the  bony 
aperture  closes,  thus  bringing  about  a  cure.  Among  the 
expedients  for  treating  meningocele  and  encephalocele  arc 
electrolysis,  injection  of  Mnrton's  fluid  (gr.  x  of  iodine. 
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gr.  XXX  of  iodide  of  potassium,  3j  o^^  glycerin),  pressure, 
And  excision. 

Hydrocephalus. — In  external  hydrocephalus  tlic  fluid  is 
between  the  membranes  anil  the  brain;  in  inurttal  hydro- 
cephalus the  fluid  is  in  the  ventricles.  Hydrocephalus  may 
be  ofUU  or  cliroiiic,  coHgemtal  or  (uqmrtd. 

Acuta  hydrooephaluB,  which  results  from  meningitis 
(usually  from  tubercular  meningitis),  is  usuiilly  internal,  but 
may  be  external.  The  symptoms  arc  headache,  elevated 
temperature,  delirium,  stupor,  convulsions,  paralysis,  and 
choked  disk. 

TnatmcHt  of  acute  hydrocephalus  is  of  no  avail.  Tapping 
of  the  ventricles  may  be  tried. 

Cbronio  hydrocephalua  is  usually  congenital.  The  cra- 
nium enlarges  enormously  and  the  bones  of  the  skull  are 
widely  separated.  The  broad  forehead  overhangs  the  eyes. 
The  child  is  an  idiot,  and  very  often  docs  not  learn  to  walk 
or  to  talk.  Convulsions  and  palsies  arc  common,  and  blind- 
ness is  frequent.     Such  children  usually  die  young. 

The  treatment  at  chronic  hydrocephalus  Ls  nrely  of  much 
avail.  Pressure  by  .'^trapping  with  adhesive  plaster  has  been 
tried.  Tapping  through  a  fonlatielle  may  be  performed  by 
means  of  a  trocar  (only  5'j  or  5i'j  being  drawn  at  a  time).  If 
much  fluid  is  drawn,  the  head  must  be  strapped  afterward. 
If  the  skull  ossifies,  the  lateral  ventricles  may  be  tappe<l.  It 
has  been  proposed  to  drain  by  tapping  the  tlicca  of  the  spinal 
cord  (Quincke). 

2.   iNJURlliS  OF  THE   HkAD. 

Oaphftlheematoma  (cajjut  -sucoedaneum),  which  i.«  a  col- 
lection of  bloody  .>erum  umler  the  scalp  of  a  new-born 
child,  results  from  the  pressure  of  labor.  No  treatment  is 
required. 

Scalp-wounds  are  treated  as  arc  other  wounds.    A  lai^e 
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piece  of  suUp  with  only  a  narrow  pedicle  nu^'  noC  iJough 
bene?  tr^'  t(>  ixvc  any  piece  thai  has  an  attachment     Aiwa}** 
shave  a   wide   area   and   disinfect   the  wound   tliorouyhly. 
Stitch  tbc  woond  vritli  silkworm  gut    If  draiiuge  is  rcquind, 
usv  a  r<cw  stnocb  of  horsehair 

Contunooa  of  the  Head. — Scalp-swelling  from  hemor- 
rhage is  usually  constderable.  The  patient  may  be  stiutncU 
or  dazed.  The  swelling  of  hirmatoma  must  not  be  mistaken 
(or  /raettm  with  depression.  In  hxnutonia  there  is  a  cen- 
tral depression,  hard  pressure  finds  bone  on  a  level  with  the 
general  contour  of  the  bone,  and  the  margin  of  a  h.-i:maioia3 
is  circular,  is  not  quite  hard,  and  is  elevated  above  the  gen- 
etui  contour.  In  depressed  fracture  the  edge  is  on  a  level 
witi)  or  below  the  le^-cl  of  the  general  bony  contour,  and  the 
margin  is  sharp  and  irregular.  The  tti-atmrnt  is  by  means 
of  pressure  and  the  use  of  lead-water  and  laudanum.  If 
suppuration  arises,  at  once  incise. 

CoDcuauon  or  Laceration  of  the  Brain. — Prof  Keen 
says  th.it  tlicic  ni.iy  be-  slight  brain-in) ufics  which  may 
properly  be  called  "  concussions,"  but  it  is  better  to  consider 
concussion  as  synonymous  with  laceration  of  the  brain.  The 
cause  of  coiicus-sion  i-t  violent  force,  either  direct  (:us  a  blow 
upon  the  head)  or  indirect  (as  a  fall  upon  the  buttocks). 
This  force  shakes,  oscillates,  or  jars  the  brain  and  nipturcs 
ViLscular  twigs,  lar^e  ve^cls.  or  even  the  lucmbrancs.  In 
the  slighter  ruptures  concussion  only  exists;  in  the  severe 
ruptures  compression  soon  arises. 

Syinf>lotas. — In  a  mild  case  of  brain-concii«sion  the  patient 
may  or  miiy  not  fall ;  his  face  is  pale ;  he  feels  weak,  giddy, 
nauseated,  and  confused ;  he  often  vomits,  but  soon  reacts. 
In  a  severe  case  he  lies  with  complete  muscular  relaxation, 
cold  extremities,  pale  and  cold  skin,  shallow  and  quiet 
respiration,  frequent,  small,  sol),  and  irregiil.ir  pulse  (pulse 
may  not  be  detectable),  and  fluttering  heart.     Me  seems 
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unconscious,  but  can  be  roused  to  monosyllabic  response 
by  shouting,  pinching,  or  holding  a  bright  light  near  his 
face.  The  urine  and  feces  are  often  pasRcd  invotuntarily. 
The  pupils  may  be  unaltered,  may  be  dilated  or  contracted, 
or  may  be  equal  or  unequal,  but  in  any  case  thc>'  will  react 
to  light.  No  paralysis  exists.  The  temperature  at  6rst  is 
subnormal.  In  a  severe  cortical  laceration  there  will  be 
twitchings  or  even  general  convulsions,  or  the  patient  will 
lie  curled  up  with  limbs  Hexed  and  eyelids  shut,  and  will 
resist  all  attcmpLs  to  o|>cn  his  eyes  or  mouth  or  to  move  his 
Itmbit  (A.  Pearcc  Gould).  Krichscn  called  this  condition 
"cerebral  irritability."  As  the  p.itient  reacts  he  will  most 
probably  vomit.  Within  twciity-four  hours  he  usually  im- 
proves, but  is  feverish  and  complains  of  headache  and  lassi- 
tude. After  concussion  a  man's  whole  nature  may  change: 
he  may  develop  hysteria,  in.>uiiity,  or  epilepsy,  and  in  many 
cases  there  i.t  compL^int  for  a  long  time  of  hciubchc.  insom- 
nia, low  spirits,  and  lassitutle,  If  the  patient  in  concussion 
recedes  from,  instead  of  advaticing  toward,  recovery,  coma 
will  set  in  or  inflammation  will  develop.  Dr.  Keen  states 
that  the  prognosis  is  always  uncertain.  Any  concussion 
producing  unconsciousness  is  a  serious  injury,  because  con- 
siderable laceration  must  have  occurred. 

Treatment. — In  treating  brain-concussion,  bring  about 
reaction  by  (he  administration  of  arom.itic  spirits  of  ammo- 
nia (no  alcohol),  by  surrounding  the  patient  (who  lies  in  bed 
without  a  pillow)  with  hot  bottles,  by  the  application  of 
mustard  over  the  heart,  and  by  the  administration  of  hot 
coffee.  Place  the  patient  in  bed  in  a  quiet  room,  and  watch 
him,  For  some  days  or  for  some  weeks,  according  to  the 
case,  insist  on  an  easy  life.  Give  a  plain  diet  containing  a 
minimum  of  meat,  administer  an  occasional  purgative,  and 
secure  sleep.  If  inflammation  arises,  some  surgeon-^  will 
not  trephine,  but  others,  especially  if  the  damage  seems  to 
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be  locniixed,  inciK  the  scalp  ami  inspect  the  bone.  If  i 
fractttrt  is  diK(>vcre(l  and  the  synijitonis  are  serious,  tbcy 
perform  an  exploratory  trephining,  open  the  dura,  and 
secure  drainage  for  inflammatory  products. 

In  many  severe  contusions  the  surgeon  should  at  once 
incise  the  scalp  and  inspect  the  bone.  Var  many  weeks 
after  a  severe  concussion  a  patient  must  be  kcj^t  away  from 
business  and  be  u-atched  because  of  the  podsibili^  of  an 
abscess  of  the  brain  arising. 

Comproesion  of  the  Brain. — The  causes  of  bratn-eofn* 
pression  are  hemorrhage,  depressed  fracture,  tumor,  inflam- 
matory exudate,  pus,  and  foreign  bodies. 

Symptoms. — In  brain-cotnpres«ion  complete  coma  exists 
without  voluntary  movement.  The  skin  Is  hot  and  per- 
spiring; the  respirations  are  slow  and  stertorous  and  the 
cheeks  flap  during  expiration;  the  pulse  is  slow  and  full, 
and  may  be  irregular;  the  pupils  are  dilated,  and  do  not 
respond  to  light;  there  is  usually  retention  of  urine,  and 
often  incontinence  of  feces  ;  paralysis  exists,  which  may  be 
very  limited  {monoplegia),  may  be  of  one  side  (hemiplegia), 
or  may  be  general.  In  hemorrhage  into  the  interior  of  the 
brain  the  unconsciousness  is  immediate  or  nearly  soi  In 
bleeding  from  the  middle  meningeal  artcr)'  a  period  of  con- 
sciousness intervenes  between  the  injury  and  the  coma,  in 
which  period  blood  collects.  In  compression  from  depressed 
fracture  or  from  a  foreign  body  tlie  symptoms  usually  come 
on  at  onec,  but  they  may  be  deferred  for  some  hours.  Com- 
pression from  inflammation  or  pus  begins  gradually  after  a 
oonsidcrablc  time  lias  elapsed. 

A  JJagnom  must  be  made  between  coma  due  to  brain- 
injury  and  the  comatose  conditions  of  apoplcx>\  uramiia, 
opium-poisoning,  and  .alcoholic  Intoxication.  In  hospital 
practice  cases  of  unconsciousness  without  a  known  histoiy 
are  frequent.     In  attempting  this  diagnosis,  examine  care- 
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fully  for  any  evidence  of  traumatism,  and  inquire  as  to  how 
»nd  where  the  patient  was  found,  if  any  Bt  occurred,  and  if 
a  bottle  or  a  pill-box  was  found  near  by  or  in  the  pockets, 
which  aUo  examine.  Smell  the  breath  to  notice  alcohol  or 
opium,  but  always  remember  that  a  man  may  be  stricken 
with  apoplexy  while  being  drunk,  and  may  fracture  his 
skull  by  falling  when  under  the  influence  of  opium  or  of 
alcohol.  Draw  the  urine  with  the  catheter  if  any  water  is  in 
the  bladder,  examine  the  urine  for  albumin  and  alcohol, 
and  take  the  siwcific  gravity.  In  doubtful  cases  of  coma, 
use  the  ophthalmoscope.  In  fusl-ifilfftic  cotna  the  tempera- 
ture i»  never  below  normal,  there  are  no  unilateral  symptoms, 
the  condition  resembles  sleep,  and  the  patient  can  be  aroused. 
Hyittrical  coma  occurs  in  boys  and  women  ;  there  arc  no  ob- 
jective .tymptoms.  and  the  patient,  though  swallowing  what  is 
put  into  his  mouth,  cannot  be  roused  (Gowers).  In  ummia, 
besides  the  condition  of  the  urine  (and  always  remember 
that  3  person  with  albuminuria  is  apt  to  develop  apoplexy), 
there  is  a  persistent  subnormal  temperature,  and  convulsions 
are  prone  to  occur.  There  is  cedema  of  the  legs,  and 
paralysis  and  sterlor  arc  absent.  In  apoflixy  hemiplegia 
exists,  and  the  initial  temperature  is  for  a  short  time  sub- 
normal.  A  single  convulsion  may  have  ushered  in  the  case. 
AtcoholU  UHfonsciomntss  is  often  diagnosticated  when  apo- 
plexy really  exists.  A  man  will  smell  of  .Ucohol  who  h,i» 
had  one  drink,  but  one  drink  will  not  produce  coma;  hencej 
the  smell-  of  alcohol  is  not  conclusive.  In  any  case  of 
doubt  some  hours  of  watching  will  clear  up  the  diagnosis. 
Regard  a  doubtful  case  as  serious  until  the  truth  is  clear. 
In  opium' poisiming  the  pupils  aR-  contracted  to  a  pin-point, 
the  respirations  are  usually  slow,  shallow,  and  quiet,  but  may 
be  stertorous,  but  there  is  no  paralysis.  Always  remember 
that  hemorrhage  into  the  pons  will  produce  pin-point  pupils, 
but  it  also  causes  paralysis  (crossed  paralysis  if  in  the  lower 
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hajf  of  the  poos)  and  high  tcnperattirc  ■ritb 
epMm-pobautog  the  leinpcrattirc  is  wboonnaL      la 
dMM  the  pupils  will  react  to  *  very  bvight  li;*bt,  the  I 
twe  t*  aiAiionBal,  and  the  bccalb  aad  the  urine 
chltirofbnn. 

TreatwitnL — ^Thc  treatment  of  bfatn-oooiptcssioa 
oa  tlic  cause.     Hcmorriugc  (exUatliiTa]  orsubdu>a])  rvqv 
trephining  and  arrest  of  blcc«lijtg ;  ooou  fron  depressed  frac- 
ture dcnands  tiqibfning  and  devatioa ;  CofC^n  bodies  miul 
be  removed;  abaeeJiea  raiuC  be  evacoated ;  acxne  tumors  ai^ 
to  be  removed.  ■ 

Istraoranial  bemorrfaa^  ma}'  be  either  sfomtamtvms  or 
traumatk.  In  the  va.tt  iiujoniy  of  instances  spontancoas 
hemorrhage  come*  from  the  Icnticulo-striaie  artery  (Char- 
cot's artcr>' of  cerebral  liem<'trrhagc),an(t  produces  apoplexy, 
a  disease  bclonginu  lo  the  ph}-<idan  except  in  »orac  ingra- 
vescent cases,  for  which  ligation  of  the  carotid  on  the  some 
side  as  the  rupture  is  indicated.  Traumatism  during  dclj« 
14  .1  not  unu<;uat  cause  of  hemorrhage  from  the  middle  meii' 
ingeal  artery  (Ricliardiere).  A  traumatic  hemorrhage  may 
take  place  (l)  between  the  bone  and  the  dura  {txtraditrai)ii 
(2)  between  the  dura  and  tlie  brain  [suMura/);  and  (3)  in( 
the  brain-substance  {cfrthral). 

(1)  Extradural  h«morrhAffe  arises  from  the  middle 
meningeal  or,  more  often,  from  one  of  its  branches.  It  is 
usually,  but  not  always,  accompanied  by  fracture;  in  &ct, 
in  some  caites  not  even  a  bruise  can  be  found.  TIr  accidcntfl 
may  or  may  not  cause  temporary  unconsciousness,  but  even 
if  it  does,  from  this  unconw:iousne.is  the  (Kiticnt  almost  .tlway-t 
reacts,  and  there  is  a  distinct  period  of  consdousNfss  between 
tlic  accident  and  the  lasting  coma,  the  coma  being  due  to 
pressure  from  :i  continually  increasing  mass  of  extrava.«ted  j 
blood.  If  the  main  trunk  or  a  lai^c  branch  i»  ruptured, : 
period  of  consciousness  is  short ;  if  a  small  branch  is  ro 
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tufcd,  the  period  of  consciousness  is  prolonged  for  hours 
or  perhaps  for  days.  The  olhcr  signs  of  thi.t  condition  are 
paralysis  of  Uk  side  opposite  tlie  blood-clot  (noi  necessarily 
of  the  side  opposite  llie  injury,  for  the  artery  may  rupture 
from  contre-coup  on  the  uninjured  :tide);  this  paralysis  is 
apt  at  first  to  be  localized,  but  it  [gradually  and  proK^essivcly 
widens  its  domain.  If  the  clot  extends  toward  the  base,  the 
pupil  on  the  same  side  as  the  clot  ceases  to  react  and  dilate, 
and  if  it  be  the  Feft  side,  aphasia  is  noted.  The  pulse  becomes 
frequent;  titc  breathing  becomes  stertorous;  the  tempera- 
ture rises,  that  of  the  paralyzed  side  exceeding  that  of  the 
sound  side;  and  in  a  compound  fracture  the  presiiutx:  of 
escaping  blood  may  force  brain-matter  out  of  the  wound 
(Keen). 

TrciitmfHt. — In  treating  extradural  hemorrhage,  localize 
the  clot,  not  by  tlie  scat  of  the  wound  or  contusion,  but 
entirely  by  the  symptoms.  Trephine  one  and  one-fourth 
inches  back  of  the  external  angular  process,  at  the  level  of 
the  upper  border  of  the  orbit  (Kronlein).  If  this  incision 
does  not  show  the  dot,  trephine  again  at  the  level  of  the 
upper  border  of  the  orbit  and  just  below  the  parietal  emi- 
nence. The  first  incision  gives  access  to  the  trunk  and  to 
the  anterior  branch ;  the  second  incision  exposes  the  poste- 
rior branch.  If  signs  indicate  th.it  the  clot  is  travelling  to 
the  base,  the  trephine  should  be  u^ed  half  an  inch  lower 
than  the  first  indicated  point  Proceed  to  arrest  bleeding  as 
directed  on  papc  252,  and  alway:*  drain, 

(3)  Subdural  homorrhuffo  is  usually  due  to  depressed^ 
fracture  and  rupture  of  the  middle  cerebral  artery  or  of 
a  number  of  small  vessels.    The  tympfoms  are  identical  with 
those  of  extradural  bleeding. 

The  treatmcHt  is  trephining  at  the  first  hemorrhagic  point, 
enlarging  the  opening  with  a  rongeur  upward  and  back- 
ward, opening  the  dura,  turning  out  the  clot,  ligating  the 


L 


/#  MA.K'UAL   OF  SUKGBKY. 


bleeding  point,  elevating  Hny  ckprcssion  of  bone,  tkaiinait< 
nnci   stitchtng   the   <Jura   with   Mtgut.      Hemoirhage   rmai 
tntcm.il  pac hymen in^^i lis  requires  the  same  trcaunenL 

(3)  Cerebral  Homorrhace. — The  symptoms  of  ocrebn) 
hecnorrbagc  arc  identical  with  tliose  of  apoplexy .  The  tma- 
Mtnt  is  the  &ame  as  that  for  apoplexy,  except  in  inf^vcsceot 
cases,  when  llic  common  carotid  on  the  »ame  side  as  the  clot 
should  be  ligated. 

Kuptura  of  a  sinus  usually  arises  from  compound  frac- 
turc  or  during  a  brain-operation.  The  Irtalment.  if  the 
rupture  hap|)en<i  from  frxcturc,  is  trephining.  Enlarge  iIk 
opening  by  the  rongeur,  pack  with  one  largt  piec^  of  iodo- 
form gauze,  or  catch  the  rent  with  ha:mostatic  forceps,  leav- 
ing them  in  place  for  tliree  or  four  days,  or  apply  .1  lateral 
ligaturc.  Elevate  depressed  bone.  In  rupture  during  an 
operation,  control  hemorrhage  by  packing. 

Fractures  of  tho  skull  ntay  be  st'mfi/^,  coutfwunti.  depressed. 
noH-depressed,  or  punditred.  They  arc  divided  into  frac- 
tures of  the  Z'auit,  usually  due  to  direct  force,  and  fractures 
of  the  base,  due  to  extension  of  Tracturcs  of  the  vault,  to 
indirect  violence  (a  fall  upon  the  feet,  the  bultock.t.  or  tfae 
vault),  to  forcing  of  tlie  condyles  of  the  lower  jaw  against  or 
through  the  base,  or  to  forci^  bodies  breaking  through  the 
orbit  or  the  roof  of  the  nostrils.  Fracture  by  contrc-coup, 
which  occurs  on  the  side  opposite  the  application  of  the 
violence,  is  very  rare.  Fractures  of  the  skull  arc  uncommon 
in  early  youth,  but  they  are  much  more  frequent  in  tlic  .iged. 
Usually  the  entire  thickness  of  the  bone  is  fractured,  but 
cither  the  outer  or  the  inner  table  may  be  broken  alone. 
In  complete  fractures  the  inner  table  is  broken  more  exten- 
sively thnn  is  the  outer  tabic,  because  the  inner  table  is  the 
more  brittle,  because  the  force  dlfTuscs.  and  also,  as  Agncw 
taught,  because  the  inner  table  is  part  of  a  smaller  curve 
than  is  the  outer  table,  and  violence  forces  bone-elements 
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togctlicr  at  the  outer  table,  but  tears  them  asunder  at  the 
inner  table  (Figs.  129.  130). 


Pro-  tig.^^ectign  uf  Qmer  *»(E  [hiiri 
Tibia.  Willi  two  panllel  linn  i.t&tt  Ag- 


Pl&.  ■]□.— Cruitr  Yltldlnf  of  lh<  tuner 
Tabic  il»n  i-l  ihi  Uulti  (fltr  ill*  A|>plli«- 
l^on  of  VlulcntB  ^Allci  A^pbw). 


Fraotureo  of  the  Vault. — A  fracture  of  the  vault  of  the 
skull  may  be  simple  ami  undepressed,  or  may  be* depressed, 
compound,  or  comminuted.  A  mere  crack  may  exist  in  a 
bone,  and  if  u  rent  exists  in  the  soft  parts,  a  bit  of  dirt  or ; 
hair  may  be  caught  in  the  crack.  Fractures  of  the  vault  arise 
from  direct  force.  A  fissure  may  escape  recoj^ition,  although 
in  some  cases  percu^ion  gives  a  "'  cracked-pot "  sound. 
Any  considerable  depression  can  be  detected.  In  a  simple 
fracture  occasionally  the  ccrcbro-spinal  fluid  collects  under 
the  scalp  and  forms  a.  tumor  which  pulsates  and  becomes 
tense  on  forcible  expiration.  Compound  fr<ictures  can  be 
readily  recognized,  but  Keen  oiutions  the  surgeon  not  to 
mistake  a  suture,  a  Wormian  bone,  or  a  tear  in  the  peri- 
cranium for  a  fracture.  A  fissured  fracture  is  marked  by 
3  dark  line  of  blood  which  "P^i^ng  wiU  not  rcmoiv. 
Fracture  of  the  inner  tabic  alone  can  be  suspected  only 
(Keen).  The  prognosis  of  fntctures  of  the  vault  depends 
upon  the  extent  of  brain-injury  rather  than  upon  the  extent 
of  bone-injury.  Simple  fractures  unite  by  bone;  compound 
fractures  with  toss  of  l)onc,  by  librous  tissue.  The  dangcraJ 
may  be  immedieitt  (brain-injury  and  septic  innammation) 
be  distant  (epilepsy,  insanity,  and  persistent  headache). 

Treatment. — A  simple   fracture   without   depression   and 
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without  bratn-symptomt  ia  treated  expectantly  (b>*  rcst,qi 
tow  diet,  purj<atioii,  modente  devaiion  oT  and  cold  to 
bead,  and  artcrul  sedatives).  A  Mmpte  fracture  n-tth  mod- 
erate dq>rcs$H>n  and  without  cerfbral  s>tnp(om'i  is  treated 
expectantly,  and  so  also  is  a  simple  fracture  \n  which  synqv 
toms  existed  but  are  abating.  Simple  fracture  with  niaHced 
depression  requires  immediate  trqihining,  e\-cn  when  brain- 
»)-mptORis  arc  absent.  Trephining  in  these  cises  often  pre- 
vents disastrous  consequence;;,  and  is  known  as  "  prevetiltve 
trqihining"  (Agncw,  Keen.  White.  Horslcy,  Maccwcn),  In 
iill  compound  fractures,  sh.ivc  and  asepticize  the  entire  scalp, 
enlarge  tlic  incision,  and  explore  the  bone.  If  a  fissure  exists, 
it  must  be  Ascpticixed,  and  if  a  h.-iir  or  other  forei)^  body  » 
found  in  it.  in  order  to  eflect  removal  and  secure  asepsis  the 
outer  table  of  the  skull  must  be  cut  away  with  a  chisel,  the 
fissure  being  thus  converted  into  a  broad  groove.  In  a 
compound  fracture  with  much  depression.  tre]>hine.  elevate, 
and  irrigate.  In  any  fracture,  trephine  if  distinct  symptoms 
exist.  In  punctured  wounds  of  the  brain  (punctured  frac- 
tures), a/n-ays  trejihine,  open  the  dura,  and  disinfect  (Keen). 
In  any  case  of  fracture  of  the  vault  where  trephining  has 
been  performed,  do  not  hesitate,  if  it  seems  expcdicnl,  to 
i»IKrn  the  Ami  and  examine  the  brain. 

Fractures  of  the  Baee. — A  fracture  of  the  base  of  the 
skull  may  exh\  in  only  one  of  the  thrcM;  iossx.  in  (wo  of 
them,  or  it  may  involve  all.  Tlic  middle  fossa  is  oftencsl 
involved.  Fracture  of  the  posterior  fossa  is  the  most  lalal. 
These  fractures  may  be  due  to  direct  violence,  to  indirect 
force,  anil  to  extenition  of  a  fniclurc  nf  the  vault.  Kxtension 
from  the  vault  ix  ulway^  by  the  Nhorlcst  route.  Fracture  by 
direct  violence  may  an»c  from  the  penetration  of  the  nasal 
roof,  the  orbit.ll  roof,  or  the  pharyngeal  roof  by  a  foreign 
body.  The  posterior  fossa  may  »uBVt  from  a  fracture  by 
direct  violence  ajiplied  to  tJlc  neck.     Fractures  by  indirect 
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force  may  arise  from  blows  upon  the  frontal  bone  (the  orbital 
portion  of  the  frontal  or  the  cribrlfonii  process  of  the  eth- 
moid breaking),  from  falls  upon  tlic  chin  (the  condyle  of  the 
jaw  breaking  thr  middle  fossa),  or  from  liatls  upon  the  but- 
locks,  the  knees,  or  the  feet  (fracture  occurrinR  m  the  poste- 
rior fossa).  The  base  is  vcr>'  rarely  broken  by  contrc-coup 
(Treves). 

Symptoms. — In  fractures  of  the  base  of  the  skull  blood 
and  ccrcbro-spinal  fluid  are  apt  to  flow  externally.  In  frac- 
tures of  the  anterior  fossa  blood  may  run  from  the  nose,  its 
source  being  the  laceration  of  the  mucous  membrane  or  llic 
ves.sels  of  the  dura,  the  fracture  being  compound.  Cerebro- 
spinal fluid  only  append  whuii  the  mucous  membrane,  the 
dura,  and  the  arachnoid  are  each  lacerated  (Treves).  Iji 
fractures  of  the  anterior  fossa  blood  is  apt  to  flow  into  the 
orbit,  producing  subconjunctival  ecchymosis,  and  some  blood 
is  often  swallowed  and  vomited.  In  fractures  of  the  middle 
fos-sa  blood  flow.^  from  the  ear  through  a  tear  in  the  tympa- 
num, its  source  being  the  vessels  of  the  tympanum,  the 
meningeal  vessels,  or  a  sinus.  Blood  ma)'  flow  through 
the  Eustachian  lube  and  come  from  the  nose,  may  be  spit  up. 
or  may  be  swallowed  and  vomited.  In  many  cases  a  cjuantity 
of  ccrcbro-spinal  fluid  flow.*  from  the  ear.  the  discharge  being 
increased  by  expiratory  ellbrt  and  a  position  which  favors 
gravity.  The  ccrcbro-spinal  fluid  must  not  be  confused 
with  either  hlood-serum  or  liquor  Cotunnii.  'ITie  cerebro- 
spinal fluid  is  always  pre.«ent  in  lai^e  amount;  the  liquor 
Cotunnii  can  only  be  present  in  minute  amount.  Blood-serum 
is  highly  albuminous;  ccrebro-spinal  fluid  is  a  serous  fluid 
of  very  low  sjiecifie  gravity,  never  shows  more  than  a  trace 
of  albumin,  and  contains  considerable  chloride  of  sodium 
and  in  some  instances  sugar,  which,  when  prc«enl,  reacts  to 
Trommer's  and  to  Moore's  test,  but  does  not  reflect  polarized 
light  nor  ferment  with  yeast  (Kcetley,  from  Collins),    Treves 
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States*  that  ocrGbro>spiiul  fluid  cannot  flow  Trom  the  car  ta 
Tracturcs  of  the  miikJIc  fosu  unless  (i)  the  line  or  Tracture 
ennaes  the  internal  nie;itU!(.  (2)  unless  the  proloogatiaa  of 
the  membranes  into  the  meatus  is  torn,  (3)  unless  a  com* 
municalton  cxiM»  between  tltc  internal  car  and  t>-nipanuiii, 
and  (4)  unless  the  drum-mcnibranc  is  torn.     Profuse  senxts 
dischai^c  may  flow  from  tlic  car  after  an  injury  without  frac- 
ture when  the  drum  is  ruptured,  the  fluid  coming  from  the 
cells  of  the  mastoid.     It  must  be  understood  that  fracturrof 
the  base  giay  exist  when  there  is  no  flow  of  blood  or  of 
serous  fluid  (when  the  drum  is  not  lacerated).    A  fracture  of 
the  middle  fossa  is  usually  compound,  made  so,  even  when  the 
drum  is  not  ruptured,  by  the  Eusiacliian  tube.     In   fracture 
of  the  posterior  fossa  blood  accumulates  beneath  the  deep 
fascia  and  produces  discoloration  in  the  line  of  the  jiostcrior 
auricular  artery  (Battle's  sign),  the  discoloration  first  appear- 
inj;  near  the  tip  of  the  mastoid.     Fractures  of  the  base  are 
apt  to  be  associated  with  paralysis  of  cranial  nerves.     Optic 
neuritis  often  arises  after  the  first  week.    Dr.  Keen  .says  that 
in  fractures  of  the  base  the  temperature  is  subnormal  during 
the  shock,  ri.'fcs  to  ioo°  or  lOl'^,  falls  again  to  a  little  below 
normal,  and  remains  normal  or  subnormal  unless  there  be 
inflammation  or  .sepsis. 

TrtatHUHt. — In  treating  a  fracture  of  the  base  of  the  skull, 
collect  any  ^rous  discharge  and  analytc  it.  and  disinfect  any 
cavity  involved.  In  fractures  of  the  middle  fossa  with  rup- 
lurtxl  drum,  clcnn  the  ear  median ically.  wash  it  out  with 
hydrogen  peroxide  imd  with  a  stream  of  warm  corrosive- 
sublimate  solution  of  a  .strength  of  1  :  2000  (turn  the  head 
toward  the  aflccted  side,  so  that  the  mercurial  solution  will 
not  run  down  the  Hustachian  tube),  pack  with  iodoform 
pauzc.  and  apply  an  antiseptic  drcssinn.  The  naso-pharynx 
must  be  cleaned  and  insufHated  with  iodoform.  In  fracture 
>  Afftitd  MiMltmx. 
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of  the  orbit  the  surgeon  must  disinfect,  and  if  the  fracture  is 
punctured,  the  roof  of  the  orbit  must  be  trephined  or  be 
chiseled  to  permit  of  disinfection  and  drainai^c.  In  fractures 
of  the  middle  and  anterior  fussic  the  naso-phar>-nx  must  be 
cleaned.  Wash  out  these  cavities  often  with  hot  water,  next 
witli  peroxide  of  hydrogen,  and  finally  with  botacic-acid  solu- 
tion. Insufflate  the  naso-phaiynx  with  iodoform,  and  pack 
the  nose  with  iodoform  g^uze  (Keen,  Dennis).  In  some 
ca.ses  drainage  has  been  obtauicd  from  the  anterior  fossa  by 
breaking  down  the  cribriform  plate  and  introdticinj;  a  tube 
through  the  nostril  (Allis),  and  from  the  middle  fatjia  by 
trephining  above  and  behind  the  external  auditory  meatus. 
In  a  very  extensive  fracture  of  the  base,  besides  use  of  the 
methods  .let  fortli  above,  the  entire  head  should  be  sh.ived 
and  a  plaster  cip  be  applied.  Cases  of  fracture  of  the  biute 
must  be  put  into  a  quiet  and  darkened  room  and  be  kept 
upon  a  low  diet,  sleep  being  secured  and  the  bowels  and 
bladder  being  attended  to. 

Wotinds  of  the  brain  are  produced  by  violence  and  by 
foreign  bodies  (knives,  bullets,  etc.).  Kxcept  when  due  to 
penetration  of  a  fontanelle  in  a  child  or  of  a  jKirietal  foramen 
in  adults,  wounds  of  the  brain  arc  accompanied  by  fracture 
of  the  skull.  These  wounds  are  very  dangerous:  foreign 
bodies  (bone,  hair,  clothing,  etc.)  are  often  lodged  in  the 
brain,  hemorrhage  is  usually  severe,  and  sepsis  is  almost 
inevitable  without  proper  treatment.  These  cases  arc  very 
fatil,  though  some  astonishing  recoveries  arc  on  record,' 
Tile  symptoms  of  brain-wounds  may  be  sliglit  and  long- 
deferred  or  may  be  immediate  and  overwhelming;  they 
depend  upon  the  site  and  extent  of  the  injury.  Localizing 
symptoms  may  exist,  and  encephalitis  with  coma  is  apt  to 
arise.     Abscess  not  unusually  follows.     In  treating  wounds 

'  Sec  «  mott  intcTcdlng  xnd  iiitUuciive  iwiKsby  r>r,  Wm,J.  Taylor,  lead  Itclbfc 
ttic  Acadtm;  uf  Suqiay  ol  niilaildplua.  anil  reporting  a  iiiiiDija  uT  chm. 
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of  the  brain,  always  sbavc  the  entin;  scalp  and  exanuoc  the 
weapon  to  sec  if  a  jmcoc  were  brokvn  off  Asepticize,  oifamc 
the  wound,  trephine,  arrest  bleeding,  elevate  any  cJepressiaa, 
tcmnve  foreign  bodies,  irrigate  the  wound,  suture  the  dun. 
drain,  and  dies-t. 

OuoShot  Wounds  of  the  Head. — A  pcHtlrating  wound  b 
one  in  which  the  bullet  enters  the  bead,  but  docs  not  emerge; 
a  fifrforating  wound  is  one  in  which  the  bullet  passes 
through  tltc  head  and  emerges.  The  wound  of  entrance 
is  small ;  the  wound  of  exit  is  large.  At  the  wound  of 
entrance  the  inner  table  is  more  extensively  fractured ;  at 
the  wound  of  exit,  the  outer  table.  The  symptoms  of  gun- 
shot wounds  of  the  head  are  similar  to  those  or  any  other 
brain-wound,  but,  as  a  rule,  are  more  widely  diffused.        ^k 

Trfattnent. — In  treating  gunshot  wounds  of  the  head. 
Hhavc  and  asepticize  the  whole  scalp,  disinfect  the  entire 
track  of  the  ball,  and  arrest  hemorrhage  at  the  wounds  of 
entrance  and  exit,  using  the  rongeur  to  expose  the  bleeding 
points.  The  bullet,  if  retained,  is  to  be  sought  for.  So  place 
the  he.-id  that  the  track  of  the  ball  will  be  vertical,  then  iit>  f 
troducc  Fluhrcr's  aluminium  probe  and  let  it  find  its  w.->y  by 
gravity.  The  probe  may  find  the  bait  near  the  wound  x£ 
entrance,  in  which  case  extract  the  ball  with  forceps;  or  the 
pfube  may  find  the  belli  near  the  opposite  side  of  the  head, 
in  which  case  make  a  counter-opening  through  the  bone,  at 
a  point  the  probe  would  touch  if  it  were  pushed  entirely 
across.  Take  a  new  and  <Uan  rubber  catheter  (No.  9, 
Flench),  insert  a  stylet,  and  carr>"  the  catheter  through 
the  wound  (Keen),  Knowing  the  depth  of  the  ball,  it  is 
searched  for  antuncl  the  catheter  tube  as  an  axis,  and  when 
found  it  is  extracted.  AOer  extraction,  drain  the  wound  by 
means  of  a  tube,  \Vlien  a  counter-opening  exists,  drain 
through  and  through,  Girdner's  induct lon-balancc  may  be 
employed  to  locate  a  ball,     If  the  ball  cannot  be  delected. 
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drain  by  a  tube  carried  to  the  dqitlis  of  the  wound.  After 
dressing,  always  place  the  head  in  a  position  favorable  to 
drainage. 

FuBgxia  cerebri  (hernia  of  the  brain)  rarely  contains  true 
brain-substance.  It  is  in  most  instances  a  growtli  from  the 
neuroglia.  Hernia  cerebri  cannot  occur  if  the  dura  is  not 
0|icnc!d ;  it  is  rare  in  any  case  unless  the  brain  was  damaged, 
and  is  mo.st  frequent  attcr  septic  wounds.  In  any  brain- 
operation  where  the  dura  xs.  opened,  suture  it;  or,  if  there  be 
a  great  gap  in  the  dura,  cut  off  a  piece  of  pericranium  from 
the  flap,  turn  its  bone-forming  surface  upward,  ami  stitcli 
this  membrane  to  the  dura  (Keen).  The  evidtnce  of  brain- 
hernia  is  a  protruding  mass  which  is  soft,  lobulated,  of  a  dirty- 
white  color.  pulNiiting,  painless  to  the  touch,  often  bleeding, 
and  sometimes  discharging  ccrcbro-spinal  fluid,  In  treating 
brain-hernia,  employ  antiseptic  dressings.  Skin*grafting 
benefits  some  cases.  Pressure  is  dangerous.  Excision  by 
the  knife  or  cautery  docs  no  good.  After  healing,  a  depres- 
sion marks  the  site  of  the  hernia. 

Traumatic  inflammation  of  the  brain  and  its  mem- 
brajies  is  divided  into  inctphniisii  or  rciibritis,  inllaniination 
of  the  cerebrum  ;  ftrebtllitis,  inflammation  of  the  cerebellum ; 
tnfni»f^iHs.  inRammation  of  the  meninges;  araehmlis,  inflam- 
mation of  the  arachnoid ;  pachymfningitis,  inflammation  of 
the  dura;  and  Uptomfmnj^it'is,  inflammation  of  the  anichnoid 
and  pi  a. 

PfUihymenlngitis. — Inflammation  of  the  external  layer  of 
the  dura  is  rare  (pacltymeningitis  externa).  It  may  arise 
from  tumor,  caries.  nccrosi.s,  middle-car  disease,  sunstroke, 
or  traumatism.  Syphilis  i*  a  not  unusual  cause.  The  other 
membranes  may  become  involved.  Suppuration  may  ari.se, 
having  extended  by  contiguity  from  neighboring  part-*.  Tlie 
symfti'tHs  of  pachymeningitis  externa  arc  uncertain.  They 
resemble  often  those  of  leptomeningitis.    Pressure-symptoms 
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nuy  anxe.  Paralyvu  may  or  may  not  exist.  If  ptu  foTBt, 
the  ordinaiy  conatituttonal  »yniploins  of  suppuration  ame 
(high  temperature  and  Kwval>},  not  the  symptoms  of  abscess 
in  the  brain,  tn  a  severe  case  otbcr  metnbnmcs  bccotne  in- 
volved. The  trtatmtHt  consists  in  removing  the  cause  (caii- 
ous  bone,  pus.  middle-car  disease).  In  pacliymcningitu  frocB 
traumatism,  trephine  to  drain  inflammatory  producU;  in  a 
case  with  localising  symptoms,  trephine ;  in  an  ordinary*  case: 
without  pus  and  with  no  evidences  of  traumatism,  U4c  wet 
cup^  back  of  the  mastoid  processes,  apply  an  ice-bag  to  the 
head,  and  purge  by  means  of  calomel,  Use  iodicJe  of  pota&> 
sium  in  most  cases.  If  sunUrokc  i»  the  cause,  treat  accord* 
ingly- 

Paoh]rm«Qinviti8  lut«ma  may  extend  from  the  pia.     The 
form  known  as  A^wo/cm^x  of  the  dura  mater,  or  pachymenin- 
gitis interna  h:cmorrhagica,  may  arise  during  inlectitms  dis- 
eases (typhoid  fever  and  rheumatism),  in  persons  of  the  hcm- 
orthagic  diathesis,  in  diseases  causing  atrophy  of  the  brain, 
and  in  chronic  diseases  of  the  heart  and  kidneys.     Among 
the  exciting  causes  are  traumatism,  inflammation  in  adjacent 
parts,  and,  cs])ecially,  tlic  abuse  of  alcohol.     In  this  disease 
blood  is  cxtravasated  on  the  inner  surface  of  Uic  dura.    Many 
observers  do  not  class  hemorrhagic  p-icliymeningitis  as  in- 
flamm.ition,  but  regard  the  Iiemorrhagc  as  primary.     The 
sympioms  of  internal  pachymeningitis  are  very  dironic,  arc 
not  cli,iracteristic,  and  may  be  absent.     Tlicy  consist  usually 
of  jiersistcnt  headache  and  apoplectiform  attacks  with  con- 
tr.iction  of  the  pupil,  slow  pulse,  and  vomiting.     Choked 
disk   is  nut  infrequent,  localizing  symptoms  may  be  made 
out,  and  coma  is  a()t  to  arise.     The  treatment  is  the  same  u 
that  of  exteni;it  iiijchymcningitis. 

Leptomeningitis  is  a  purulent  inflammation  of  the  soft 
mcmbnii)C!i  of  ihe  brain.  The  p.ithological  changes  can  be 
noted  in  the  pia  and  in  the  brain-substance.     The  brain  is 
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(edematous,  the  piu  purulent,  the  cunvolutions  are  flattened, 
the  ventricles  are  distended  witli  fluid,  and  hemorrhages  uccur 
into  the  brain-substance.  Pus  may  be  localized  upon  tlic 
pia,  but  it  is  usually  difTu.sed  over  one  hemisphere  or  over 
both.  This  disease  may  be  acute  or  be  chronic,  and  a  severe 
case  is  spoken  of  as  encephalitis.  One  form  is  tubercular, 
another  is  s>'philitic.  Secondary  leptomeningitis  is  apt  to 
affect  the  convexity;  primary  It-ptomcninKitis  is  apt  to  affect 
tlic  base  (Hirt). 

The  causes  of  leptomeningitis  are  epidemic  ccrebro> 
spinal  fever,  tuberculosis,  acute  general  diseases  (pncu> 
monia,  typhoid,  erysipelas,  and  rheumatism),  bone  diseases, 
traumatisms,  mjddlc-ear  discise,  syphilis,  and  sunstroke. 
The  tissues  of  the  pia  and  the  ccrebro-spinal  fluid  con- 
lain  diplococct  identical  witli  pncumococci.  Hirt  suggest* 
that  these  cocci,  when  no  wound  exists,  eflect  an  entrance 
through  the  nose  and  the  ethmoid  foramina.  In  fnictures  at 
the  base  the  organisms  enter  by  way  of  the  phar>-nx  and  the 
Eustachian  tube,  or  the  ear.  The  symptoms  of  acute  lepto- 
meningitis arc  violent  headache  persisting  during  delirium, 
rigidity  of  the  neck,  cerebral  vomiting,  a  slow  pulse,  ele- 
vated temperature,  contraction  of  the  pupils,  hypcr.T;sthcsia 
of  the  skin  and  muscles,  and  delirium  passing  into  stupor 
and  coma.  Choked  disk,  strabismus,  and  nystagmus  arc 
not  unusual.  Convulsions  or  paralyses  may  occur.  [Jcith 
is  the  rule  within  one  week.  The  treatment  is  purgation 
with  calomel ;  bleeding  behind  the  mastoid  processes;  cold 
to  the  head;  w.irm  Uuhs  with  cold  affusionii  to  the  head; 
iodide  of  potassium,  bromide  of  pota-s-tium,  or  morphia  for 
vomiting  .iml  luMdachc.     Sonic  surgeons  trephine. 

Tuberculous  Menin^tlB  (Acute  Hydrocephalus;  Water 
on  the  Brain). — In  a  child  aflected  with  meningitis  there  is 
often  a  record  of  a  fall.  Prodromal  symptoms  arc  common 
(restlessness,  irritability,  anorexia,  change  of  character).   The 
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disease  begins  with  a  convulsicm  or  with  headache,  fever, 
and  vomiting  fOster),  the  child  cries  out  from  pain  (the 
hydrocephalic  cry),  and  the  bowels  are  constipated.  The 
pulse  is  r.)pid,  but  becomes  slow  and  irregular.  The  pupils 
arc  contracted,  there  is  muscular  twitching,  and  the  sleep 
is  impaired.  The  temperature  is  about  lOj*.  In  the  sec- 
ond period  of  the  disease  the  vomiting  ceases,  constipation 
becomes  more  marked,  the  belly  retracts,  headache  is  not 
so  marked,  and  the  patient  lies  in  a  soporose  condition  with 
episodes  of  delirium,  lu  this  stage  the  pupils  dilate  and  are 
often  unequal,  the  head  is  retracted,  convulsions  occur  or 
limited  rigidity  i.s  noted,  the  respiration  is  sighing,  .uid  if 
a  finger-nail  is  drawn  along  the  skin,  a  red  line  develops 
(the  tdefif  ciribrale,  due  to  vaso-niotor  paresis).  Squint  and 
consequent  double  vision  are  usual.  In  ihe  la-tt  stage  coma 
becomes  absolute  and  general  convulsions  or  limited  spasms 
are  apt  to  occur.  Optic  neuritis  exists,  and  the  child  passes 
to  death  along  a  road  identical  with  that  of  typhoid  collapse. 
In  children  the  base  is  usually  involved,  and  the  disease  is  i 
apt  to  last  from  two  to  four  weeks ;  in  adults  the  convexity  of 
the  brain  is  usually  involved,  and  death  is  apt  to  occur  in  a 
fe«-  day«.  The  treahnenl  is  like  that  for  traumatic  meningitis. 
Acute  Traumatic  Leptomenln^tis  (Acute  Encephalitis). 
— A  da>'  or  M>  after  llic  injury  there  appear  severe  general 
headache,  photophobia,  fever  (i02''-i04''),  a  flushing  of  the 
face,  intolerance  of  sound,  contracted  pupils,  a  full  and 
bounding  pulse  (Keen),  constii>ation.  insomnia,  and  rcNttcss- 
ncss.  A  chill  or  chills  may  occur.  Delirium  .soon  sets  in, 
linked  with  muscular  twitching  and  strabismus,  and  followed 
by  stupor,  coma,  rigidity,  paralysis  of  sphincters,  and  a 
typhoid  condition.  Choked  disk  is  sometimes  found,  though 
not  often.  In  this  condition  all  the  membranes  and  the 
brain-substance  Kuffer.  Acute  encephalitis  should  not  be 
confused  with  urfemia. 
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Trealmtnl. — Before  coma  arises,  give  from  five  to  ten 
drops  of  Lugol's  solution  lliree  times  a  day  (Hartholow); 
during  the  stage  of  excitement  give  aconite  and  opium 
(Bartholow),  and  restrain  convulsions  with  bromide  of 
potassium.  Mercury  docs  no  good.  In  acute  traumatic 
encephalitis  interrogate  cvcrj-  organ.  If  a  wound  ex- 
ists, asepticize  it.  Give  a  calomel  purge  and  keep  the 
bowels  loose;  shave  the  head;  place  the  patient  with  the 
head  raised  in  a  cool,  quiet,  and  darkened  room ;  u^e  the 
catheter  whenever  necessary ;  agiply  cold  to  the  head  by 
means  of  tubes  or  the  ice-cap;  in  vigorous  .subjects  employ 
venesection;  leeches  or  wet  cups  over  the  ma.-ttuid  ami  najw 
of  the  neck  may  be  preferred  to  phlebotomy.  Two  drops 
of  tincture  of  aconite  and  5  drops  of  deodorized  tincture 
of  opium  should  be  given  every  two  or  three  hours  <]uring 
the  stage  of  excitement  (Bartholow).  and  IHj  uf  tincture  of 
gelseniium  may  be  given  with  each  do»c.  Large  dosei 
of  bromide  are  given  to  re.strain  convulsions  and  to  secure^ 
sleep.  Among  the  h>'pnotics  that  may  be  used  arc  the  hydro- 
bromatc  of  hyoscine,  chloral,  and  paraldehyde.  Duringj 
the  stage  of  excitement  apply  mustard  plasters  to  the  fore- 
head and  neck  for  a  short  period  sex'eral  times  a  day. 
When  pressure-symptoms  become  evident,  blister  the  nape 
of  the  neck,  the  vertex,  or  the  mastoid  region.  If  great 
depression  comes  on.  give  aromatic  spirits  of  ammonia,  or 
even  wine  (champagne  or  sherry).  The  diet  is  to  consist 
of  milk.  If,  during  coma,  constipation  exists,  give  croton 
oil  and  glycerin.  Never  give  much  opium,  as  it  constipates 
and  adds  to  tlic  congestion.  It  does  no  good  to  touch  the 
gums  with  mercury:  ptyattsm  will  not  check  the  innammii- 
tion,  and  will  enhance  the  danger  ( Hartholow).  If  localising 
symptoms  of  sujipuration  arise,  at  once  trephine  and  drain. 
Many  surgeons  are  approaching  the  belief  that  in  this  most 
fatal  disease  trephining  should  be  performed  to  let  out  the 


products  of  inflammation,  thus  relieving  tension,  eves  wbea 
ptis  has  not  foniicd  and  when  di§bnct  loc^ilizing  symptmu 
do  not  exist.  Should  Ihc  juticnt  recover,  physical  osd 
mental  exertion  are  forbidden  for  a  long  time,  and  he  ti 
guarded  from  excitement,  wony,  irritation,  conMipaiion,  inifi- 
gestioR.  and  insomnia. 

Chronic  LeptomeDingltla  (or  Kneephalitix). — The  etam 
of  chronic  leptomeningitis  arc  the  same  ax  those  of  the 
acute  form.  If  traumatism  is  the  cause,  the  inflammation 
arises  at  a  later  period  than  it  would  in  acute  encephalitis. 
Tlic  symptoms  of  concussion  follow  a  hcad-injurj-,  Daj-s, 
or  even  weeks,  alter  the  accident,  a  scries  of  s>-niptoni3 
occur.  n,-imcly:  localized  pain  at  the  scat  of  injury-,  often 
accentuated  by  tapping;  listlcssncss ;  irritability:  apathy 
regarding  bu.tinc^  affairs  and  home  obligations,  or  profound 
dqircHMon  and  hypochondria  with  inability  to  attend  to 
businesit.  Choked  disk  exi-ttt.  Soon  acute  enccplialitu 
ari-ses,  with  or  without  a  chill.  The  trealitittit  oflhis  disease 
is  the  same  as  that  for  acute  encephalitis.  Always  opcmtc 
if  localizing  symptoms  are  found.  Intense  local  pain  justi- 
fies trt-phiiiinfj. 

AbeceHB  of  the  bruin  is  a  localized  collection  of  pus.  The 
rausrs  arc  suppurative  otitis  media  (in  half  of  all  the  cases), 
fracture  of  the  skull,  concuH<iion  of  the  brain,  and  general 
septic  diseases.  A  tubercular  m.Tss  may  cascate  (tubercular 
abscess).  The  abscess  may  be  between  the  dura  and  skull 
(extradural),  between  the  dura  and  brain  (subdural),  or  in 
the  brajn-substancc  (cercbritl  or  cerebellar).  A  traumatic 
abscess  is  gcncrall)'  beneath  tlie  injured  area,  but  it  may  be 
on  the  opposite  side. 

Symptoms  of  Abseess  of  the  Ctrcbrat  Huhstattte. — The 
symtrtoms  due  to  pus-formation  are  as  follows:  There 
ttuy  be  an  initial  ri-sc  of  temperature,  but  (except  in 
extradural    abscess)   the   tem[]erature    beconict    normal    or 
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subnormal.  Toward  the  end  of  the  case  the  temperature, 
may  rise  and  the  fever  is  linked  witli  delirium.  The  local 
tempcratuR-  over  the  abscess  may  be  elevated.  A  chill 
may  or  may  not  occur.  Anorexia  and  vomiting  arc  pres- 
ent. Urinary  chlorides  arc  dimintiihcd  and  the  pho.s[ihates 
arc  increased  (Sotnervilic).  Symptoms  due  to  pressure  arc 
— headache  (which  at  firtt  is  general,  then  local,  and  grows 
worse  later  in  the  case,  when  fever  arises  and  exists  even 
in  delirium:  this  fact  distintjuishes  it  from  the  headache 
of  fever,  which  ceases  in  delirium);  pulse  is  vety  slow; 
respiration  tends  to  the  Chcyne-Stokcs  tjpe;  stupor  passes 
into  coma;  paralysis  of  the  sphincters  takes  place;  con- 
vulsions are  common;  sensation  is  rarely  impaired;  and 
])aralysis  of  the  basal  nerves  may  occur  (third  and  sixth 
csjKrcially).  The  pupil  on  the  same  side  as  the  abscess  Ls 
dilated  and  fixed.  Choked  disdc  is  not  invariably  found ; 
if  it  is  unilateral,  it  is  on  the  same  side  a$  the  abscc&t;  if 
it  is  bilateral,  it  is  more  marked  on  the  same  side  as  the 
abscess.  In  cerebellar  abscess  there  arc  vertigo,  vomiting, 
occipital  headache,  rigidity  of  the  post-cervical  muscles,  and 
inco-ordination.  Choked  disk  is  ol^cn  absent  Localizing 
symptoms  depend  upon  tJie  centre  which  is  irritated  or 
destroyed. 

MfniH/^ltis  arises  soon  after  an  accident ;  an  aittess,  more 
than  a  week,  often  many  weeks,  after  an  accident.  Menin- 
gitis presents  high  tcmpeinturc  and  the  genera!  symptoms 
before  outlined.  Mastoid  disease  may  occasion  cerebral 
symptoms  without  al>sccss.  or  it  may  cause  abscess.  In 
sinus  thrombosis  there  is  septic  temperature,  the  veins  of  the 
face  and  neck  are  enlarged,  and  a  clot  can  usually  be  felt 
in  the  jugular.  A  tumor  grows  slowly,  usually  presents 
almost  from  the  start  distant  localizing  symptoms,  and 
double  choked  disk  is  frequently  present.  In  tumor  the 
temperature  is  apt  to  be  normal. 
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internal  jugular  vein.    The  veins  of  the  fecc  swc-ll. 

dtHk  usually  cxi-tts.    The  mind  is  gcncmlly  clear,  at  Icui  faT 

H  lime. 

D/tatmfnt, — Inrmtive  sinus  thrombosis  is  treated  as  fel- 
lows ;  0[x-i)  and  clean  out  the  mastoid,  and  expose  the  sintn: 
irrigate ;  i>pcn  the  sinus,  which,  if  full  of  dot.  will  not  Weed; 
intriKlucc  a  small  spoon  in  the  sinus,  carry  it  toward  the 
torcular  IlcfOphili,  and  scrape  away  the  clot  until  bloa<J 
flop's.  When  bleeding  begins,  arrest  it  by  packtnt;  the  side 
of  the  sinus  toward  the  occiput  Incise  the  neck,  expose 
the  internal  jugular  vein,  ligatc  the  vein  ^l&tv  the  cic  ' 
divide  the  vein  above  the  ligature,  and  wash  out  tlie 
by  running  a  stream  of  corrosive  9ul)liniatc  m  at  the  li 
sinuH  and  out  »t  the  cut  jugular.  Suture  the  ncck-woi 
drain  the  mastoid,  and  apply  sutures  in  the  soft  {larts. 

IntrftoranliU  tumon  may  be  true  neoplasms,  may  be  i£ 
INirasttic  origin,  may  result  from  injury,  or  may  be  tubercular 
or  syphilitic.    AmonR  these  tumors  arc  papillomata.  tflinaula, 
xarcomata.  fibromata,  psammomata.  myxomata,  ustcomata. 
etc.  (tec  T«tw>ri).    Cysts  sometimes  occur,    lite  symptoms 
are  diflPusc  and  local,  and  arc  similar  in  many  particulars  to. 
the  vymptoms  of  some  other  lesions.    Among  the  .symptoms  \ 
arc  headache,  pain  on  percussion,  vertigo,  vomiting,  epileptic 
convulsions,  double  choked  disk,  partial  or  complete  blinds 
nc.si,  iKtnityscs  of  eye-muscles,  paralysis  of  face  or  of  limb. 
un^estllcsia  and  aphasia,  word-dcafncss,  word-blindness,  agra- 
phia, inci>*ordination,  and  mental  disturlunccs.    The  situation 
of  a  tumor  is  fixed  from  localizing  symptoms,  their  mode  of 
onset  and  in.inncr  of  combination.    The  n.iturc  of  the  tumor, 
its  size,  its  dc|>th.  and  whether  it  is  single  or  other  tumors 
exist,  is.  if  po.'uihic.  determined. 

Trraiment. — If  the  tumor  is  located  in  an  accessible  rc^oa 
and  operation  is  indicated,  trephine  the  skull,  enlarge  the 
opening  with  the  rongeur,  open  the  dura,  and  turn  out  the 
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if  a  large  (Jrum>pcrforation  exists,  boric  acid  and  iodoform 
(7  to  1)  are  insufflated.  Never  inject  alum,  A  strong  silver 
solution  is  not  safe;  if  it  is  used,  wash  tbc  car  out  afterward 
with  warm  salt  water.  If  granulations  or  polypi  exist,  they 
must  be  removed  (Burnclt),  Some  caiie-s  require  the  removal 
of  the  druni-niembrane  and  the  ossicles  of  the  car.  If  head- 
ache, vomiting,  and  mastoid  tenderness  exist,  open  the  mas- 
toid at  once  (see  Optiatians)  to  prevent  abscess  of  the  brain, 
Cerebral  abscess  fVom  ear  dieeaee  is  almost  always  in 
the  tcmporo-sphcnoidal  lobe.  The  symptoms  are— sudden 
disappearance  of  the  car-discharge ;  a  transient  rise  of  tem- 
perature followed  by  a  subnormal  temperature;  vomiting; 
mastoid,  frontal,  and  temporal  pain;  the  mind  is  dull,  and 
stupor  arises  which  passes  into  coma ;  tlic  bowels  arc  con- 
stipated; choked  disk  may  be  present;  and  convulsions  or 
spum.t  or  p.iralyse.t  may  exist  Trephine  and  clean  out 
the  mastoid  antrum,  and  ^Lscpticize  (sec  O/vrations  upon  the' 
Skull  and  Rrain).  Trephine  at  Barker's  point,  one  and  one- 
fourth  inches  behind,  and  the  same  distance  above,  the 
middle  of  the  external  auditory  meatus.  If  pus  is  not 
found,  open  the  cerebellum. 

Extradural  Abscess. — The  eye  symptoms  and  pain  arc 
the  same  in  this  as  in  cerebral  or  subdural  abscess,  but  the 
tempcMturc  is  different,  rising  to  103°  or  104°.  There  is 
ol^cn  considerable  tenderness  above  and  behind  the  mastoid. 
Trephine  and  clean  out  the  mastoid;  follow  up  a  sinus  to 
the  absces.s.  rongeur  away  the  hone,  avoiding  the  lateral 
sinus,  curette,  irrigate,  and  drain. 

Infectivd  Sinus  Thrombosis  (a  form  of  P)';Eniia).— The 
symptoms  of  this  diNease  present  a  hi.*tory  of  chronic  ear 
di.<tease ;  general  headache  and  ]>ain  over  the  sinus  arise ; 
violent  rigors  occur;  and  the  temperature  ri^es  and  fluctu- 
ates great!)'.  Tenderness  and  marked  ledema  are  detected 
over  the  mastoid.    A  clot  may  be  felt  in  the  neck,  in  tlic 
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the  ei>ileptic  habit ;  but  in  ordinary  operations  the  fits  ten 
to  recur,  and  soon  reach  their  old  standard  of  iVcqucncj'. 
In  the  iipecial  brain-operations  with  excision  of  obvious 
lesions  or  di<icharging  ecntrcs,  the  fits  often  recur,  but  the>- 
will  rarely  reach  the  old  standard  of  frequency,  and  will 
be  more  an>cnablc  to  medical  treatment.  In  non-traumatic 
epilepsy  the  fits  arc  to  be  studied  by  a  competent  observer 
(Keen),  and,  if  focal  epilepsy  or  Jacksonian  epilepsy  exists, 
trephining  is  to  be  performed  over  the  diseased  centre  and 
the  explosive  focus  is  to  be  located  by  an  electric  current 
and  removed.  In  favor  of  this  procedure  is  the  high  author- 
ity of  Keen,  llorsley.  and  Maccwen.  This  operation  causes 
paralysis,  but  the  paralysis  is  rarely  permanent  except,  per- 
haps, to  the  finer  movements. 

In  non-traumatic  chronic  epilepsy  without  localizing  symp- 
toms trephining  is  not  justifiable  unless  persistent  headache 
calls  for  it  as  a  means  of  relief  from  intracranial  pressure. 
After  trephining  for  epilepsy  five  years  should  elapse  without 
a  convulsion  before  cure  is  reasonably  assured,  and  if  con- 
vuLiiions  arise,  they  must  at  once  be  met  by  medical  treat- 
ment. A  man  having  once  had  a  convulsion  may  at  .any 
time  have  more;  hence  he  should  always  be  watched.  It  is 
not  unusual  for  a  few  convulsions  to  occur  soon  after  an 
operation,  and  tlien  to  cease.  These  early  fits  result  from 
habit.  Among  the  ojterativc  procedures  suggested  for  the 
treatment  of  cpile[>sy  may  be  mentioned  cireumcision.  clito* 
ridectomy,  ocular  tenotomy,  ligation  of  the  vertebral  arteries, 
removal  of  the  cervical  ganglia  of  the  symp.ithctic  (Alex- 
ander), and  the  actual  cautery  to  the  head  (Feri). 

Operntions  on  the  Skull  and  Brain. — ^TTephiniosr  (for 
a  fractured  skull). — Shave  the  .scilp.  w.ash  it  with  ethereal 
soap,  then  with  etlier.  scrub  with  a  brush  wet  witii  corro- 
sive-sublimate solution  II :  tooo),  and  wrap  up  the  scalp  in 
wet  corrosive-sublimate  gauze  (l :  200D).     The  imitruinents 


1 


DISEASES  AND  INJURIES  OF  THE  HEAD. 


563 


n-qutred  arc  a  .scnlpcl,  an  Allis  dissector,  h^emostntic,  dissect* 
\\\%,  And  toothed  forceps,  trephines  of  scvcr.1l  siices,  3  perios- 
teum-elevator, a  Hey  saw,  rongeur  forceps,  a  bone-elevator, 
a  durnl  separator,  a  tenaculum,  small  curved  Hagedoraj 
needles,  and  a  needle-holder,  Provide  a  sand  pillow.  The^ 
patient  lies  upon  his  back,  the  shoulders  are  a  liule  raised, 
the  sand  pillow  is  placed  under  the  neck,  and  his  head  is 
turned  away  from  the  side  to  be  operated  upon.  Tlie  ]X>si- 
tiun  of  the  surgeon  is  such  that  the  patient's  head  is  a  little 
to  his  left.  A  large  semilunar  incision  is  made  with  the  base 
down,  which  incision  goes  through  the  periosteum,  and  the 
flap  is  lifted.  The  bleeding  vessels  of  the  flap  are  caught 
witli  forceps.  The  pin  of  the  trephine  is  projected  beyond 
the  crown  and  is  set  upon  sound  bone,  tJic  crown  overhang- 
ing the  line  or  edge  of  the  fracture.  A  gutter  is  cut  in  the 
bone,  the  pin  is  withdrawn,  and  the  trephining  is  completed. 
In  going  through  the  diploc  bleeding  is  copious  and  the 
inner  tabic  feels  vcrj-  dense.  Stop  from  lime  to  time,  clean' 
out  ihc  gutter  with  the  di.sscctor,  and  try  the  bone  with  an 
elevator  to  see  if  it  is  loose.  When  the  fragment  is  loose 
enough,  pry  it  out  and  hand  it  to  an  assistant,  who  places  it 
at  once  in  a  bowl  of  solution  of  corrosive  sublimate  (l  :  20O0) 
kept  warm  by  standing  in  a  basin  of  water  at  lOS*.  or  who 
puts  it  in  warm  carholixed  towels  or  in  warm  normal  salt- 
solulion.  The  edges  of  the  opening  arc  rounded  with  a 
rongeur  and  the  bone  is  elevated.  Sometimes  it  may  be 
necessary  to  remove  splinters  and  fragments  of  bone.  The 
dura  is  examined  to  see  if  injurj-  exists,  hemorrhage  is 
arrested,  the  wound  is  cleansed,  the  button  of  bone  ts  re- 
introduced, or  some  chips  arc  cut  from  it  .and  scattered  u[ 
the  dura.  The  scalp  is  sutured  .and  horse-hair  drainage 
employed  for  3  day  or  two.  Sterilized  gauze  dressings  are 
put  on.  a  rubber  dam  is  laid  over  them,  and  a  gauze  bandage 
wet  with  bichloridc-of- mercury  solution  is  applied. 
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Tecbntqae  or  Bram-operationa  (afh:r  Horsley  and  K< 
— Always  shave  the  scalp,  and  aiway))  antLscpticizc  it.  la 
localizations,  mark  out  the  fissure  upon  the  »calp  with  an 
aniline  pencil  or  with  iodine.  Have  the  [>atient  scmi-rccuin- 
bcnt.  Mark  three  points  upon  the  bone  wiUi  the  ccntrc-pia 
of  the  trephine  before  incising  tiie  sculp  (both  ends  of  the 
Rolandic  fissure  and  the  point  at  which  the  trephine  will  be 
applied).  Make  a  .'tcmiiuiur  flap  three  inches  in  diameter, 
with  tlie  base  below.  Control  bleedini;  in  the  flap  by  forceps 
pressure.  'Hie  one  and  a  half  inch  trephine  is  used,  but.  if  a 
smaller  trephine  is  employed,  the  opening  must  be  enlai^ed 
with  a  rongeur.  Before  enlarging  the  opening,  separate  the 
dura  from  the  bone  by  a  dural  separator.  As  a  rule,  open 
the  dura  and  examine  the  brain.  Tlic  dura  is  lifted  by  rat- 
toothed  forceps  and  is  opened  with  scissors  along  a  line  a 
quarter  of  an  inch  from  the  bone-edge.  Hemorrhage  is 
arrested  by  pressure  and  hot  water  or  by  passing  a  cur\'cd 
needle  thri;aile<l  with  catgut  around  any  bleeding  vessel.  In 
some  caites  packing  must  be  left  in  or  forceps  must  be  kept  on. 
In  packing,  never  use  more  than  one  piece  of  gauze,  so  a»  to 
avoid  leaving;  in  u  forgotten  piece.  Upon  ojMning  the  duia, 
cercbro- spinal  fluid  flows  out,  the  stream  being  tncreaset!  with 
each  expiration.  Absence  of  pulsation  of  the  brain  i>oints 
to  tumor,  and  a  livid  color  indicates  subcortical  growth. 
An  old  laceration  is  brownish.  If  the  brain  butgeji  through 
the  opening,  it  means  increased  pressure  (tumor,  abscess, 
eflTusion  into  the  ventricles,  etc.).  After  opening  the  dura, 
employ  no  antiseptics  except  boiled  water,  especially  when 
titc  surgeon  intends  using  electricity  to  locate  a  centre.  Re- 
move .iny  Abnorni:il  brain ■ti.'t.suc  which  is  found.  In  electri- 
fying the  brain,  tiradi*m  is  employed  of  a  strength  about 
sufficient  to  move  the  thenar  muscles  when  ai^ilicd  to  them. 
After  an  aseptic  cerebral  oi>cratton.  as  a  rule,  do  not  drain. 
In  many  ca»es  replace  the  bone,  but  nut  when  Uie  bone  is 
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diseased,  is  infocled,  or  is  very  conip;icl.  or  if  it  is  desired  to 
alter  pressure.     The  dura  is  sutured  by  a  conlinuotis  catgut , 
suture  (Fig.  131);  'he  scalp  is  sutured  by  interrupted  silk- 
worm  gut  (Fig.  132). 


Fit    1)1,— CopilnLiaitB  Siiitire. 


Fig.  |}>.— Ifiterrupitd  Suiuk, 


Operation  for  Mastoid  Suppuration. — The  instrumentl 
required  in  this  operalion  are  a.  scalpel,  a  gouge,  a  chisel,  s 
mallet,  curettes,  a  probe,  a  dissector,  dissecting  and  hxmo-j 
static  forceps,  and  needles.  Provide  a  sand-bag  to  place 
under  the  neck.  An  incision  i.s  made  one-quarter  of  an  inch 
posterior  to  the  auricle  and  down  to  the  bone.  The  bone  is 
bared  and  examined  especially  at  a  point  in  the  line  of  the 
incision  which  is  on  a  level  with  the  roof  of  the  meatus. 
The  bone  will  usually  be  found  soUcncd.  Gouge  it  away 
and  thus  open  the  mastoid  antrum.  This  honc-opening  is 
within  the  limits  of  Macewen's  supramc:ttal  triangle,  n  space 
bounded  by  the  posterior  root  of  the  zygoma,  the  posterior 
bony  wall  of  the  meatus,  and  a  line  joining  the  two.  If,  in 
the  adult.  ])us  is  not  found,  gouge  downward  and  backward, 
but  with  great  care,  so  an  to  avoid  the  lateral  sinus.  After 
evacuating  the  pus.  scrape  out  the  cavities  with  the  curette, 
enlarge  the  Ojuning  between  thtr  mastoid  and  the  middle  ear 
with  the  gouge,  turn  the  head  toward  the  side  operated  upon, 
and  irrigate  the  mastoid  with  corrosive-sublimate  solution 
(1  ;  aooo);  dust  in  iodoform,  pack  with  iodoform  gauze  for 
a  few  days,  and  then  introduce  a  silver  drainage-tube.  Trcatj 
the  causative  ear  disease. 

If   mastoid   suppuration    has   established  abscess   in   the 
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iimforo-iphfnoidal  lobe,  trephine  one  and  a  qturter  nxha 
behind  .tnd  unc  and  a  qunrtcr  inches  above  the  mtridV-^" 
the  cxtcniiil  meatus  (Barkers  point),  and  search  for  ixa  » 
directed  on  p.  559.  If  a^fts  of  the  erre^iittm  exists.  t»> 
phinc  below  the  line  of  the  tiitera]  sinuK — that  is,  bdov 
line  running  from  the  inion  to  a  point  on  a  hortumtal 
from  the  roof  of  the  meatus,  one  inch  posterior  to 
middle  of  the  meatus.  If  mftelivt  sittms  thrombcat  cxiitt, 
break  into  the  lateral  »inus  through  the  mastoid  opening ind 
proceed  as  directed  on  p.  560. 
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XXni.  SURGERY  OF  THE  SPINE. 

Oonirenital    D«formitieB. — Spina    bifida,    or   kvdtvrrlt*- 
fhitis.  is  .1  congenital  cystic  tumor  due  to  vertebral  dt-ficicnc 
Itcmiitting  protrusion  of  the  contents  of  the  spinal  cviol 
the  median  line.    The  laminn;  or  spines  of  one  vertebra 
of  -scvenil  vertebrsc  iita>'  tw  «leficicnt,  most  frequently  in  the 
lumbosacral  region.     AfcningMfir  is  a  protnisJon  of  durta 
nuter  and  arachnoid,  the  sac  containinj^  cc re bro-. spinal  fluii^l 
but  no  nerves  and  no  cord-substanoc.    Mfting^-myeloctU 
(the  commonest    form)  is  a  protrusion  of  dura   mater  and 
nrachhoiil,  the  s;ic  containing  cercbro-spin.il   fluid,  nerves 
an<l  cord  ■substance.    The  cord  may  spread  out  upon  the  sac- 
w.dl  ikr  it  nuy  |mss  through  the  sac  and  re-enter  the  canal. 
SyringL'-mytliH-fU  is  grc.it    distention  of  the  central  canal, 
the  sac-wall  being  formed  of  the  thinned  cord.     A  hydror- 
rhachis  viirics  in  sixc  from  that  of  a  walnut  to  that  of  a 
child's  hedd;  it  grows  rapidly  during  the  early  weeks  of 
iilc ;  it  is  usually  sessile,  but  may  present  where  it  joins 
the  body  a  definite  constriction,  or  even  a  pedicle ;  the  base  1 
of  the  sac  is  covered  with  healthy  akin,  and  the  fundus  isi 
covered  only  by  thin  e])idermis  or  by  the  spinal  membranes^ 
themselves.     Pressure  upon  the  tumor  is  found  to  diminish! 
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its  size  antl  to  increase  t])<;  tension  of  the  anterior  fontAnelle, 
and  possibly  to  cause«convulsions  or  stupor.  The  cyst  is 
translucent,  and  the  margins  of  the  bony  aperture  are  dis- 
tinct. Crying,  coughing,  or  pressure  upon  the  anterior 
fontanelle  nuiketi  the  tumor  more  tense.  Spin;i  bifida  is 
apt  to  be  associated  with  club-foot,  with  hydrocej^atus, 
and  with  recta!  or  vesical  paralysis.  Spina  bifida  usually 
cau-ses  death.  A  few  meningoceles  and  a  very  fcw  meningo 
myeloceles  undergo  spontaneous  cure  by  the  shrinking  of 
the  sac.  Syringo-myelocclc  is  invariably  6tal.  The  cause 
of  death  may  be  rupture  of  the  sac  or  tii.-irasmu». 

Treatmenl. — Very  stnaii  protrusions  which  grow  slowly 
and  arc  covered  with  sound  .tkin  may  be  treated  by  the  use 
of  a  compress  and  bandage,  by  ;m  elastic  bandage,  or  by 
applications  of  contractile  colhxlion.  Some  surgeons  tap 
and  drain  the  sac.  Injection  is  used  by  many.  The  sac 
being  cleaned,  the  child  is  placed  on  its  side  and  a  little 
chloroform  is  given.  A  fine  trocar  is  |>lungcd  obliquely  in 
at  the  side  through  .sound  skin,  little  or  no  fluid  being 
drawn  off",  and  3J  of  Morton's  fluid  is  injected  (iodine,  gr.  x; 
iodide  of  potassium,  ^r.  xxx;  glycerin,  Sj).  The  trocar  is 
withdrawn  and  the  puncture  is  sealed  with  a  bit  of  gauze 
and  iodoform  collodion.  The  child  is  put  to  bed.  If  the 
injection  proves  successful,  the  s.ac  shrinks;  if  the  injection 
fails,  it  may  be  rqK:atcd  at  intervals  of  from  seven  to  ten 
day«  (Jacobson,  White).  Mjny  surgeons  prefer  excision  of 
the  sac     Bayer  treats  it  .is  he  would  a  hernia. 

Tumors  of  the  Spine. — Among  congenital  tumors  are 
lipomata  and  cysts  (dermoid,  congenital,  sacra!,  and  foetal). 
Tubercle,  gumma,  psammoma.  and  fibroma  may  arise  from 
the  cord  or  its  membranes.  Glioma  is  the  mo»t  usual 
growth.  Primary  sarcoma  is  fare.  Angcioma  may  occur. 
Carcinoma  is  never  primary.  A  tumor  rarely  producer  obvi- 
ous symptoms  until  it  is  as  large  as  a  hazel-nut. 
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Symptoms  ami  Treatmenl. — P.iin.  stifTnes-«  of  th? 
areas  of  .in^stKtsia.  and  progressively  advancing 
paralysis  are  symptoms  of  spiiut  tumon,  A  tuniof 
produce  the  symptoms  of  compression -myelitis,  locomoS 
ataxia,  or  myelitis.  In  glioma  tbcrc  arc  apt  to  be  IomoI 
ability  to  recognize  variations  of  temperature  for  even  K 
distinguish  between  heat  and  cold),  loss  of  the  sense  ol 
pain,  and  paresis  and  atrophy  of  muscles.  Contractuw 
or  paraplegia  niay  arise.  The  location  of  the  tumor  can  tx 
inferred  by  a  study  of  the  territory  of  paralysis  and  lk( 
zone  of  sensory  disturbance.  The  tumor  is  alwnj's  somcwrhA 
above  tlic  upjicr  limit  of  anaisthcsia.  In  many  cases  the 
diagnosis  is  impossible.  Gradually  increasing  painful  pan- 
picjtia.  with  pain  in  the  back  or  with  sensory  i»aralysis  a&a 
a  time  appearing  and  ascending  from  the  feet  toward  tbe 
trunk,  points  to  tumor  as  a  cause.  Ttio  reflexes  arc  at  M 
increased,  but  are  finally  lost  from  below  upward.  Spas^ 
may  develop,  and  spinal  cur\'ature  may  arise.  Growths  o; 
side  the  membranes  produce  more  pain  and  spa«m ;  gro 
within  tlic  membranes  produce  more  motor  paralysis  aa^ 
an:t:stlicsia.  If  syphilis  is  suspected,  give  the  patient  a  heroic 
course  of  iodide  of  potassium.  In  a  focal  lesion  not  due  to 
dissemination  of  .1  known  malign-int  growth,  perform 
operation  of  laminectomy  to  permit  of  exploration  and 
sibly  of  removal. 

Spinal  Curvatur«s. — There  are  four  chief  forms  of  spinal 
curvature:  (l)  lateral  curvature  (the  scoliosis  of  the  older 
surgeons);  (2)  postenor  curvature  (tile  excurvation,  gib- 
bosity, or  k>'phosis.of  the  older  surgeons);  ($)  anterior 
curvature  (the  lordosis  of  the  older  surgeons);  and  (4) 
angular  curvature  (from  spinal  caries).  Tlie  normal  spine 
has  four  curves:  the  cfn-ieal  curve,  the  convexity  of  which 
is  forward ;  the  darsal  curve,  the  concavity  of  which  is  for- 
ward ;  the  luwhar  curve,  which  is  convex  anteriorly 
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the  pdvU  curve,  which  is  concave  anteriorly.  The  clorsat 
and  the  pelvic  curves,  which  arc  primary,  are  due  to  the 
formation  of  the  cavities  of  the  chest  anil  pelvis,  and  depend 
upon  the  shape  of  the  bones  f  I'reves).  The  cervical  and 
lunib:ir  curves,  which  arc  compensiitory,  depend  upon  the 
shape  of  the  intervertebral  disks,  and  only  appear  after  birth 
when  the  erect  position  is  assumed. 

Lateral  oiinrature  (scoliosis)  is  a  lateral  deviation  of  the 
spinal  cohintn,  often  accompanied  with  rotation  of  the 
vertebra  and  associated  with  increase  or  with  diminution 
of  the  normal  curves.  Lateral  curvature  is  predisposed  to 
by  weak  muscles  and  lif;amcnts.  by  the  habitual  assumption 
of  strained  and  unnatural  attitudes,  by  unequal  length  of  the 
legs,  and  by  paralysis  of  one  leg.  This  distortion,  which  is 
commonest  in  girls,  is  apt  to  arise  at  the  age  of  puberty 
(it  is  usually  corrected  in  boys  by  outdoor  cxerci.sc).  The 
bones  are  soft  and  the  muscles  are  we;ik,  and  thi.t  con- 
dition is  often  hereditary.  Rickets  is  very  commonly  asso- 
ciated with  lateral  ciirvature.  Any  condition  of  ill-health 
weakens  the  muscles ;  hence  latenil  curvature  may  arise  after 
an  acute  sickness  or  in  a  person  who  outgrows  his  strength. 
An  empyema  with  adhesions,  by  pulling  on  the  chest-wall, 
may  produce  a  curvature  the  concavity  of  which  is  toward 
the  diseased  side. 

The  weak  muscles  cease  to  sustain  the  spinal  column,  and 
the  lig.-inicnts  stretch,  relax,  or  lengthen.  The  commonest 
curve  is  toward  the  right  in  the  dorsal  region  (because  most 
people  use  the  right  hand  more  than  the  left).  As  soon  as 
a  dors.-tl  curve  to  the  right  arises,  a  compensatory  lumbar 
curve  (Fig.  133)  Likes  place  to  the  left,  thus  enabling  the 
patient  still  to  sit  or  to  st.ind  erect.  In  almost  all  cases  the 
vertebra;  soon  rotate,  the  bodies  turning  to  the  convexity 
and  the  spines  turning  to  the  concavity  of  the  curve ;  hence 
the  traosverse  processes  toward  the  convexity  project.    Tlic 
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ribs  follow  the  spinal  rotation ;  the  shoulder  is  elevated 
the  side  of  the  convexity,  and  the  hip  on  the  same  side  is 
raised  (Bowlby).  Hie  intervertebral  disks  arc  apt  to  flatten  out 
on  the  concavity  of  the  curve.  In  vcrj-  rare  instances  latirral 
curvature  results  from  caries  of  a  half  of  one  or  of  several 
vertebrae.  In  s  spinal  tumor  lateral  curvattire  may  occur, 
the  concavity  of  tlie  bend  being  on  the  side  of  the  growth. 
Sjrwptoms. — An  ordinary  case  of  spinal  cun'ature  from 
weak  muscles  comes  on  gradually  with  stooping,  and  after 
3  time  with  pain  in  the  dorsal  and  lumbar  rcgicms 
and  weakness  in  the  back.  The  pain  is  made  more 
severe  by  walking  or  by  sitting  long  in  one  alti- 
tude. Ana:mia  is  manifest,  and  walking  is  awkward 
and  ungraceful.  When  the  shoes  and  clothing  are 
M  removed,  and  tlie  child  stands  with  its  back  toward 
/  the  surgeon  and  the  feet  symmetrically  togetlier. 

(  the  lower  angle  of  the  right  scapula  (in  a  dorsal 

\  curvature  to  the  right)  is  unduly  prominent  and  is 

Km.  lij-  *'*^*td  above  the  left ;  the  normal  prominence  of 
the  k-l)  iliac  crest  is  lost ;  the  right  ili.tc  crest  is 
unduly  distinct ;  on  marking  the  spinous  processes 
with  an  aniline  pencil  the  curve  becomes  qjaoifcst; 
tenderness  is  often  dcN-eloped on  pressing  ihe  spines; 
the  normal  dorsal  antero-ijosterior  curve  is  exag- 
gerated; the  abdomen  is  protubcnmt;  the  chest  is  flat- 
tened; the  neck  jnls  forward;  and  the  brea.*l  on  (he  same 
side  as  the  concavity  of  the  curve  is  more  prominent  and 
on  a  lower  level  than  the  other  breast.  Always  observe  if 
the  anterior  iliac  spines  are  on  a  level  or  not.  and  always 
measure  the  length  of  the  legs.  The  patient,  with  the  knees 
extended,  bends  forward  with  the  arms  hanging  loosely:  tlie 
erector  spinx  muscle  between  the  iliac  crest  and  the  last  rib 
is  seen  to  be  more  prominent  on  the  convexity  of  the 
lumbar  curve  than  on  its  concavity  {Bernard  Roth),  and 
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the  angles  of  the  riba  on  the  side  of  the  convexity  of 
the  dorsal  curve  arc  on  a  higher  level  than  arc  those 
on  its  concavity.  Have  the  child  assume  what  it  sup- 
poses to  Ik:  an  erect  attitude,  and  let  the  surgeon  correct 
this  into  the  best  possible  position  (Roth),  and  see  how  long 
it  can  voluntarily  be  maintained.  A  large  percentage  of 
thc»e  patients  bbor  under  |>cs  planus.  When  there  is  no 
ojiseous  deformity  (that  is,  when  the  surgeon  can  correct  the 
deformity),  and  when  the  spinal  muscles  arc  not  paralyzed, 
the  prognost.s  is  good  for  complete  cure.  Roth  states  that 
cases  without  osseous  deformity  can  practicilly  be  cured  in 
one  month,  but  the  treatment  must  be  continued  for  one 
year  to  prevent  relapse,'  In  cases  of  moderate  osseous  de- 
formity the  patient  can  be  im[»rovcd  vastly  by  three  months' 
daily  treatment  (Roth).  Even  in  severe  ca>es  of  bony  deform- 
ity the  pain  may  be  relieved  and  the  deformity  be  modified. 
Trfatinr»/.—]{  one  leg  is  too  sliort.  let  the  patient  wear 
a  thick-soled  slioe.  No  treatment  for  weak  musck-s  has 
ever  been  devised  so  utterly  irrational  and  absurd  as  the 
prevention  of  all  movement ;  and  neglect  of  all  treatment  for 
latent!  curvature  docs  ]cs.-«  harm  than  immobilizing  the  spinal 
muscles  by  braces  ajid  supports.  The  muscular  nutrition 
in  these  cases  is  to  be  restored,  as  is  muscular  nutrition  in 
any  other  region,  by  scientific  gymnastics,  electricity,  the 
douche,  salt  baths,  frictions,  and  massage.  Roth's  advice  is 
to  so  re-educate  the  muscular  sense  that  a  patient  can  again 
know  whether  she  is  or  ta  not  standing  straight ;  to  maintain 
an  improved  position  in  sitting  and  standing;  to  use  such 
clothin{[  as  will  not  interfere  with  the  assumption  of  a  normal 
attitude;  to  enforce  systematic  training  of  the  muscles  of 
the  spine  and  thorax;  and  to  give  attention  to  the  general 
health.  In  those  rare  lateral  curvatures  due  to  caries  a 
supporting  apparatus  must  of  course  be  applied. 
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Antoro-poeterior  ourvature  (not  from  spinal  caries  or 
from  hi|>-Joiiit  disease)  is  an  increase  of  the  normal  antero- 
posterior curves,  Increase  of  the  ilorsal  curve  is  posterior 
curvature,  kyphosis, or cxcurvtition  (Fig.  134,  a);  increase  of 
the  lumbar  curve  is  anterior  curvature,  lordosis,  or  juiddio 
back  (Fig.  134,  b).  Both  lordosis  and  kypho- 
sis are  apt  to  be  present  Scoliosis  has 
nearly  always  some  antero-pasterior  curwi- 
tme  associated  with  it.  Lorda^is  is  apt  to 
be  compensatory,  to  ]>rcvent  the  centre  of 
gravity  going  too  far  forward,  Lordosis  is 
found  in  pregnant  women  and  in  very  fat 
men.  In  an  old  man  kyphosis  arises  from 
Fiu.  IJ4 -Kyphutu  flattening  out  of  the  vertebral  disks  from 
(*).nrtu»d«ii(.^  pressure.  Rheumatic  gout  may  cause  it. 
A ntero -posterior  curvature  is  often  due  to  paralysis  of  the 
erector  spina'  mass  (from  infantile  paralysis).  Pseudo- 
hypertrophic paralysis  causes  lonio.sis. 

Syntptoms  and  Treatment. — Tlie  symptoms  of  antero-pos- 
terior  curvature  are  as  follows ;  The  thorax  is  flattened  or 
pigeon-breasted;  the  shoulder-blades  are  widely  separated 
and  the  scapular  angles  project ;  the  abdomen  is  protuberant ; 
the  patient  complains  of  backache  and  soon  tires.  A  recent 
kyphosis  disappears  when  the  patient  lies  upon  his  stomach. 
The  fact  that  the  erector  spin;i;  muscles  arc  soft,  and  the 
absence  of  pain  on  concussion  transmitted  from  the  heels, 
separate  kyphosis  from  caries.  I..ordosis  is  unmistakable. 
When  the  s|>ine  is  movable,  employ  the  same  plan  of  treal- 
tM^nt  as  that  in  lateral  curvature,  suiting  the  gymnastics 
to  the  dcfonm'ty  (Roth).  In  [isiinfu]  kyphosis  with  partial 
ankylosis,  endeavor  to  make  the  ankylosis  complete  to  pre- 
vent pain,  obtaining;  this  result  by  applying  a  plaster  jacket 
which  laces  up  and  letting  the  patient  wear  it  for  several 
years. 
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Angular  curvature  (spinal  caries.  Pott's  disease),  which 
is  strtiinou.N  citric.t  of  the  vertebral  bodies,  occurs  particubrly 
in  children  who  are  scrofulous,  but  it  may  arise  at  any  age. 
The  dor^o-lumbar  region  is  most  prone  to  suffer.  1'he  eauses 
are  struma  and  syphilis.  Blows  or  strains  arc  often  exciting 
causes.     It  may  develop  after  an  exanthcmatous  fever." 

The  cancellous  tissue  of  the  anterior  portion  of  a  verte- 
bral body  becomes  primarily  carious,  or  iht-  inllEtniination 
may  begin  in  an  intfrvcrtebnil  disk.  (The  changes  of 
strumous  osteitis  have  previously  been  set  forth.)  The 
body  of  the  vertebra  and  the  adjacent  vertebral  disks  arc 
destroyed,  and  the  process  extends  to  adjacent  vertebra*. 
The  weight  which  rests  upon  the  spina)  column  crumbles 
down  softcnL-d  bone,  compresses  the  diseased  vertebra:  and 
disks,  and  produces  angular  deformity  (the  anterior  part  of 
the  spine  formed  by  the  vertebral  bodies  is  shortened,  the 
posterior  part  is  not,  and  hence  the  spines  project).  In  some 
cases  the  disease  is  spontaneously  arrested  by  organization 
of  inflammatory  products,  and  ankylosis  (fibrous  or  bony)  in 
deformity  is  Nature's  cure.  In  most  cases,  however,  the  dis- 
ease spreads  and  caseous  pus  is  formed,  which,  according  to 
the  route  it  takes,  causes  lumbar  abscess,  dorsal  abscess. 
psoa.t  absccsA,  or  post-phar)'ngeal  abscess  (pp.  98,  99).  In 
some  cases  the  .spinal  cord  is  compressed,  but  in  most  ca.se3 
it  is  not.  and  even  when  it  is  compressed,  paraplegia  is  rare 
and  is  usually  temporar>'.  P.-ichymcningitis  is  apt  to  3ri.sc. 
Caries  of  the  cervical  region  constitutes  a  more  dangerous 
disease  than  caries  of  either  the  dorsal  or  the  lumbar  regions 
(dangerous  pressure  occurs  more  easily).  Death  may  be 
caused  by  exhaustion,  sepsis,  hemorrhage,  amyloid  disease, 
pneumonia.peritonitis.pleuriti-s,  tubercular  dissemination,  and 
pressure  upon  the  cord. 

SympiotHS. — The  first  symptom  of  angular  curvature  is 
pain  in  the  back,  which  is  increased  by  motion,  by  pressure, 
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and  by  vcftcbml  \ax%.  Neuralgic  pnins  pass  into  dU 
parts  (sciatica,  iotcrcostal  ncuratgui)  and  arc  often  liakcd  with 
muKCular  spasm.  In  cervical  cvies  there-  is  urtcn  wry-iwck. 
Cramp  in  Ibc  legs  occurs  in  dorsal  or  lutiiljar  caries.  Tbe 
patient,  if  a  chiUl,  grows  tired  easily,  shows  alteration  of  dis- 
position, becomes  moody  ;»nd  irrit^iblc.  complains  of  vague 
pains  in  many  places,  constantly  tcr^ns,  rcsL-*.  or  Itirs  dov 
and  walks  with  the  back  rigid,  whidi  produces  a  pcculia 
gait.  If  asked  to  pick  up  something  from  the  ground,  tfi 
child  will  not  bend  the  back,  but  bends  the  knccn  or 
upon  the  knees  instead.  A  painful  spot  is  found  by  prcssii 
upon  the  spines,  and  the  same  spot  is  painful  on  prc^ng  the 
head  downward  or  upon  jarring  the  entire  spine.  S|>asm  ^m 
the  erector  spinx  is  detected  (C.  Hilton,  Goldinj^-Bird).  Th«| 
pain  is  relieved  by  lifting  the  shoulders.  When  angular 
dcfonnily  begin.-*,  it  \s,  ea.<>ily  recognized.  Paraly.<ei.s  mays 
exist,  .ind  it  is  due  to  piichy meningitis  more  often  than  to' 
pressure  from  bone.  Cervical  caries  causes  dyspncca  and 
torticollis,  the  head  requiring  supjwrt  with  the  hand.  D>-s* , 
phagia  indicates  abscess.  In  adults  the  first  signs  of  Pott's) 
dLicwe  to  attnict  attention  are  backache,  neuralgia,  girdle-  j 
pain,  cramp,  or  even  panitysis. 

Treatmi-nl  of  Caries  of  the  Spine. — When  recent  caries  of 
the  spine  is  active  and  aflects  a  child,  when  it  is  accom- 
panied with  pain  and  fc\'cr.  and  when  p.iral>'sis  threatens. 
insist  upon  perfect  rest.  Place  the  child  sujtine  on  a  hard 
mattress, and,  if  possible,  take  it,  while  still  in  bed,  out  of  doorv 
daily.  Leeches,  blisters,  or  the  hot  iron  over  the  area  of 
pain  may  do  good.  When  the  disease  is  not  active  or  when 
it  arises  in  an  adult,  apply  Sayre's  pUster-of- Plaster  jacket 
(Fig.  135).  When  "all  subjective  signs  cease"  (Golding- 
Bird),  snbstitute  for  Siiyrc's  jacket  a  felt  jacket  which  laces. 
In  diseases  at  or  near  the  vertcbro-occi|>iI;il  articulation,  as 
long  as  dyspmea  persists,  keep  the  patient  supine  with  a 
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small  hard  pillow  under  the  nape  of  the  neck  (Hilton)  and 
a  sand-bag  on  each  side  of  the  head  and  neck.  After  sev- 
eral months  mechanical  support  can  be  given  by  I-urneaux 
Jordan's  apparatuH.  In  disease  of  the  cervical  region  below 
the  axis,  or  in  ccrvico-dorxal  di$ea;M:,  use  Sayn:'s  jury-ntast 


Flc.  1)6.— I'luiFi-af.Pjiilt  Jubrt 
FHt.  1)),— PluItr-oCPihi  Jafktt  (Sa]m>.  aid  Jur)r-mu>  Apiillnl  l!u|m), 

(Fi{j.  136).  Treat  abscesses  as  indicated  on  papcs  gS  and  99, 
Trcvcs's  operation  for  caries  will  be  foimd  upon  page  479. 
Paralysis,  if  due  to  cord-inflamniation.  is  treated  by  iodide 
of  potassium,  absolute  rest.  an<l  counter- irritation.  During 
the  course  of  caries  of  the  spine,  give  oleum  morrhui;,  tonics, 
and  nutritious  food,  and  try  to  get  the  patient  out  often  into 
the  fresh  air.  Sea-air  is  very  beneficial.  When  all  active 
disease  ceases,  and  angular  curvature  only  remains,  use  an 
apparatus  to  combine  extension  with  mechanical  support,  the 
plaster  jacket  being  generally  employed. 

Iitiuriee  of  spinal  litramenta  and  musolee,  which  may 
complicate  more  serious  injuries  or  may  exist  alone,  arc 
caused  by  wrenches,  twi.sts.  and  violent  mn.*cular  efforts  (as 
in  lifting).     Railway  accidents  may  be  responsible  for  these 
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sprains  and  strains.  Tlic  symptoms  soon  after  the  accident' 
arc— considerable  shock,  as  a  rule,  even  h>'stcrical  excite- 
mcnt;  pain,  which  is  felt  in  the  back  and  often  shoots  inui 
the  extremities,  and  which  is  much  increased  by  moving  the 
muscles;  tcndeniess;  muscular  rigidity,  which  in  onesided 
lesions  is  unilateral  (unilateral  rigidity  cannot  be  simuUtcd); 
and  often,  but  not  always,  swelling  and  discolor;ation.  The 
vertebral  spines  are  rcguLir  atid  are  not  mobile.  There  is  no 
distant  paralysis  or  hyperxsthesLi  unless  the  cord  is  damaged 
(though  in  .some  rare  casei  the  bladder  and  the  rectum  arc 
paralyzed  when  no  cord-lesion  can  be  detected),  and  hypcr- 
arathe^ia  may  exist  over  the  spines.  The  treatment  of  recent 
injuries  comprises  rest;  the  icc-ba;;  and  leeching  over  the  h 
painful  area;  in  a  day  or  two  hot  fomentations,  tincture  of  | 
iodine,  and  inunctions  of  ichthyol  and  lanohn;  and,  later, 
massage,  the  douche,  and  frictions  with  a  stimulating  oint- 
ment- Pheiiacctin  relieves  pain,  though  in  some  cases  opium 
is  necessary.  The  injuiy  is  called  "  railway  ^inc  "  when  it 
is  caused  by  a  railway  accident 

After  the  immediatt  effects  of  the  accident  sub.side,  trau- 
matic neurasthenia  is  apt  to  arise.  In  this  condition  the 
]>atient  grows  tired  c.isily  .-tnd  complains  of  pains  ,ind  aches 
in  the  back  and  loins,  interfering  with  or  preventing  work; 
parresthesia  and  numbness  exist  in  the  extremities ;  in  many 
cases  scxuul  intercourse  is  impossible  because  of  premature 
ejaculation  or  of  incapacity  for  erection ;  there  are  dyspepsia. 
cyc-Ktrain,  insomnia,  loss  of  memory,  rapid  and  irregular 
pulse,  cardiac  pal|>ttation,  and  mental  depresT^ion  or  con- 
fusion. The  reflexes  are  usually  exaggerated,  but  they  can 
be  exhausted  more  easily  than  can  the  exaggerated  reflexes 
of  organic  cord  disease  (because  of  irritable  weakness).  Some 
rigidit>'  and  tenderness  exist  in  the  back,  and  the  skin  over 
this  region  is  often  hypcra:sthctic  Attacks  of  retention  of 
urine  may  occur.     Hypochondria  is  not  unusual. 
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TrealmeHt  cf  TraumatU  Neitraslhtnia. — Rest,  tonics,  mns- 
saEc,  douche*,  am!  frictions  to  ihc  back.  Secure  sleep,  and 
cndc.ivor  to  bring  about  a  gain  in  wciglit.  If  sexual  inca- 
pacity or  seminal  emissions  worry  the  patient,  dilate  the 
urethra  with  steel  bougies. 

Traumatic  hysteria  develops.only  iii  those  predisposed  by 
a  neuropathic  hereditary  tendency ;  traumatic  neurasthenia 
may  arise  in  anybody.  In  the  first  disease  the  accident  is 
only  the  exciliajf  cause;  in  the  second  disorder  it  is  tfie 
cause.  Many  zasts  of  so-called  "  railway  spine  "  arc  really 
examples  of  traumatic  hysteria.  Traumatic  hysteria  and 
neurasthenia  may  be  associated.  Neurasthenia  is  a  con- 
dition of  exhaustion  associated  with  a  number  of  chronic 
disorders;  it  forms  a  foundation  on  which  hysttria  loves 
to  build  its  structure  of  morbid  imprcssionabilily,  hypcr- 
xsthetic  centres,  lowered  self-control,  and  sensitive  peripheral 
nervous  system.  The  accident  plays  a  double  part  in  pro- 
ducing traumatic  hysteria:  first,  by  its  effect  on  the  mind 
(psychical  traumalism) ;  second,  by  its  effect  on  the  body, 
which  anchors  the  attention  at  one  point,  and  this  area  of  ■ 
pain  or  stiffness  often  serves  as  an  auto- suggest  ion  which 
undergoes  morbid  magnification  when  viewed  through  the 
distorting  medium  of  hysteria.  Erichiten  u-tetl  to  teach 
that  the  varied  symptoms  of  what  he  named  "  niilway 
spine"  arose  from  inHammation  of  the  cord  and  its  mem- 
branes. A  blow  given  to  a  hystencid  person  c;iuscs  a 
feeling  of  numbness,  and  this  negative  .'<en.'*;nion  from  local 
shock  may  establish  the  idea  of  paralysis,  or  the  traumatism, 
acting  as  a  suggestion,  inhibits  motor  representations  and 
destroys  the  normal  ideas  of  motion  and  feeling  (Charcot 
and  Pitre).  Terror  always  causes  a  feeling  of  loss  of  power  _ 
in  the  legs,  and  the  terror  of  the  accident  may  thus  develop  I 
the  idea  of  paraplegia.  The  site  of  a  traumatism  may 
localiee  symptoms ;  for  instance,  a  blow  upon  the  eye  may 
8T  » 
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cause  amaurosis  or  btcpharospasm.     It  is  important  to  n- 
member  Charcot's  saying  that  a  hysteria,  long  latent  xaA 
tinrecognizcd.  may  be  awakened  into  obvious  activity  byd 
blow  or  an  accident.     Pitrc  shows  the  imnic  to  be  true  off 
epilepsy.      A   not   unu.sual    lesion   is  hy-stcricn]     traumatic 
moiK>])legia,  not  coming  on  at  once  alter  the  accident,  but 
tiMially  some  days  afterward,  and  presenting  flaccid  musclc<. 
the  vleclrical  reactions  ;md  reflexes  remaining  narmal.  but 
the  muscular  sense  being  lost  (Fitre).     The  muscles  usually 
waste.     The  skin   of  the  paralyzed  limb  is   an.'csthetic  or 
analgesic.     There   may   be   anesthesia   limited    to   a  Iimt^ 
hen)ian<esihesta,  or  general  anacj^thesia.'     Hysterical  pamly-J 
sis  is  usually  aswciated  with   the  permanent    stigmata  of 
hysteria — concentric  contraction  of  the  vistial  field,  pharj-n- 
gea!  ana:sthesia.  convulsive  seizures,  and  hj-sierogenic  zones 
(CLirkc  and  Pitrc).     Tlic  permanent  stigmata  may  be  latent. 
Hysterical  phenomena  lack  regularity  of  evolution,  and  they 
cin  be  produced,  altered,  or  abolished  by  mental  influcncej 
or  by  physical  forces  which  produce  no  cflcct  on  organic 
disease.     In  most  hysterical  conditions  the  general  health  \% 
not  profoundly  imjiaircd.* 

Trealmtnl. — By  moral  means  chiefly.  Gain  the  confidence 
of  the  patient,  In  many  cases  separation  from  family  and 
friends  is  neces-sary  and  isolation  is  desirable.  The  Weir 
Mitchell  re-Ht-cure  is  the  best  plan  of  treatment,  and  all  its 
det;tt]ft  should  be  carried  out  faithfully. 

Malingering. — Persons  injured  in  accidents  are  often 
apt  to  pretend  to  maladies  which  do  not  exist.  Sonic  get 
well  ujKjn  the  rendering  of  a  favorable  verdict  by  a  jury. 
In  any  case  always  e.vaniine  carefully,  so  as  to  be  able 
to  exclude  malingering,  Note  the  patient's  behavior  and 
motions  when  his  attention  i«  diverted  from  his  disease. 
Mtmngt^mydilii  can  be  exchid^-d  if  there  be  no  spasm  nor 
■  J.  Micbcll  Cl*rl(«  in  Btviit         '  Kcail  tl>«  wwlu  of  Thorlnirn  nnd  Rnt. 
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paralysis,  hypcraisthcsia,  paresthesia,  or  anxsthcsia  at  a 
distance  (A.  I'carcc  Gould).  If  pain  has  lasted  for  months, 
if  pressure  downward  upon  the  head  or  shoulders  docs  not 
increase  pain,  if  the  vertebra.-  arc  movable  and  there  is  no 
angular  displacement,  exclude  laries.  Gould  states  that 
when  there  arc  wasted  muscles,  when  moderate  spine-movc- 
oient  is  painless,  but  effort  in  bringing  the  body  erect  causci 
pain  in  the  erector  spina:  region,  the  trouble  is  a  sprain  of 
the  erector  spin.'c  muscle.  If  the  mu»ctc  is  not  w:Lstcd,  and 
the  pain  is  in  bending  forward  rather  than  in  straightening 
up.  tho  vertebral  ligaments  arc  the  scat  of  trouble.  Unilateral 
spasm  cannot  be  simulated.  The  administration  of  ether  may 
dispose  of  a  pretended  [laralysis. 

Conousaion  of  the  Spinal  Cord. — This  term  has  no  ilef- 
inite  pathological  meaning.  It  is  probable  that  the  condition 
is  one  of  laceration.  The  sympiom  is  shock,  with  intense 
pallor,  nausea,  often  vomiting,  and  sometimes  syncope.  To 
this  condition  special  symptoms  may  be  linked — ^as  tempo- 
rary paralysis,  a  girdle>scnsation.  numbness  and  loss  of 
power  in  the  limbs,  hiccough,  torticollis,  coarse  tremors, 
pains  in  the  back  and  limbs,  areas  of  anesthesia  and  anal- 
gesia— depending  on  the  portion  of  cord  lacerated. 

Treatttunt. — The  treatment  in  concussion  of  the  spinal 
cord  is  the  -tame  as  that  for  sprains.  Traumatic  neurasthenia 
and  liysteria  or  organic  con!  disease  may  follow  this  injury. 

Contusion  of  the  spinal  cord  m.iy  arise  from  a  sprain, 
but  it  IS  usually  due  to  extreme  flexion  of  the  spine.  It 
causes  hemorrhage  into  the  gray  matter  of  the  cord  (ha^ma- 
tomyelia).  The  symffoms  are  motor  and  .sensory  paLsy  and 
diminished  reflexes.  Sonic  cases  recover,  but  others  end  in 
mj-elitis. 

Wounds  of  the  spinal  cord,  which  are  rare,  are  u.suaUy 
fatal.  Wounds  above  the  origin  of  the  phrenic  nerves  cause 
almost  inst^mt  death.     Gunshot  wound-s  are  the  most  tisual 
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form,  the  cord  being  damaged  by  the  bullet  and  by  bonc- 
frafinK-ms.  A  knife  is  somctinias  thrust  in  bctwcca  the 
Qcciput  and  atlas. 

Compression  of  the  spinal  cord  may  be  due  to  blood 
or  to  Iyiii()li.  ComprtiiioH  from  hiotxi  may  be  due  to  fxira- 
nufiullary  licmorrhage  or  to  tMlramedullary  hemorrhage. 
Extrivnidullary  hemorrhage  causes  sudden  [>ain  in  tlie  back, 
the  pain  radiating  from  compressed  nerve-roots;  hypcncs- 
thcsia  and  paricsthcsia  in  the  area  of  ihe  radiated  pain; 
spasm  of  vertebral  muscles  supplied  by  the  compres.wd 
nerves,  sometimes  of  muscles  whose  nervous  supply  is  below 
the  lesion ;  tremors ;  convulsions ;  retention  of  urine ;  para- 
lytic symptoms  followini;:  the  signs  of  irritJition,  but  no 
absolute  paralysis  (Mills).  A  girdle -sensation  is  usual. 
iHtranutMlary  hcmonhage  causes  pain,  a  girdle-sensation, 
abolition  of  reflexes,  and  paralysis.  Spasms,  rigidity,  and 
paralysis  come  on  early.  Bed-sores,  retention  of  urine,  and 
incontinence  of  feces  may  occur. 

Treatment. — If  paralysis  from  spinal-cord  bleeding  ex- 
tends rapidly,  and  life  is  endangered  tlirough  the  probable 
involvcnicnl  of  a  vita!  centre,  perform  a  Inmincctomy  (White). 
In  some  cases  with  jwrsistent  paraplegia  the  ©(wration  should 
be  undertaken.  If  openition  is  not  undertaken,  cause  the 
patient  to  lie  upon  his  side  and  give  niorjihia  hypodcrmnt- 
ically.  If  hemorrhage  continues  in  the  cord  and  if  the  patient 
be  plethoric,  perform  venesection.  Some  surgeons  advise 
hypodermatic  injections  of  crgotin.  To  promote  absoqition 
of  the  clot  iind  exudate,  give  a  combination  of  carbonate 
and  acetate  of  ammonium,  order  pilocarpine,  and  employ 
spinal  galvanism  and  tlic  hot  douche  (Hartholow). 

Fraotaree  and  dialocations  of  the  spine  are  very  rare. 
The  spinal  regions  most  ILablc  to  injury  arc  the  atlo-axiaE, 
the  ccr\'ico-dorsal,  and  the  dorso-lumbar  (Treves').  A  verte- 
bra may  be  fractured  alone,  but  dislocation  without  fracture. 
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except  in  the  upper  cervical  region,  very  rarely  occurs.  ■ 
These  two  lesions,  dtslocatiun  and  frachire.  are  so  often 
associated  that  the  Xcrm  ftiKlrire-ilitlivaliiin  is  used  by  many 
surgeons  to  includi;  them  both.  The  causes  of  fracture  and 
dislocation  arc  direct  force  (rarely)  and  indirect  violence 
(commonly).  Fracture-dislocation  from  direct  force  may 
occur  at  any  part  of  die  column,  and  in  this  accident  ■ 
the  posterior  vertebral  segments  are  driven  together.  The 
cord,  as  a  rule,  escapes.  Direct  force  may  damage  the  bones 
only.  Fracture-dislocations  from  indirect  force  most  com- 
monly hap[)en  in  the  cervical  and  dorsal  regions.  In  the 
cervical  region  reduction  can  usually  be  .secured,  but  in  the 
lumbar  region  reduction  is  impo.ssiblc.  In  fractures  from 
indirect  force  the  cord  generally  suffers. 

Symptoms. — In  fnicturc-dislocatioiis  much  displacement  is 
rare,  but  some  is  almost  always  recog«i2.ible  (irregularity  of 
spines  or  angular  deformity).  In  fractures  there  are  jjain 
(which  is  increased  on  motion),  tenderness,  ecchymosis,  and 
motor  and  sensory  paralysis.  Priapism,  cystitis,  and  reten- 
tion of  urine  often  occur.  Tlie  extent  of  paralysis  depends 
on  the  scat  of  the  cord-injury.  The  prognosis  depends  on 
the  amount  of  damage  done  to  the  cord.  Fracture-disloca- 
tions in  the  cervical  region  produce  obvious  deformity,  stifl*- 
ness  of  the  neck,  and  irregularity  of  the  spines,  and  a  dis- 
placed vertebra  may  occasionally  be  detected  by  a  finger 
in  the  phnrynx.  Crepitus  can  rarely  be  detecte<l  unless  a 
spinous  process  is  fractured. 

Trfatmatl  of  Fraclurr-tiislifttttions. — When  dislocation  ob- 
viously exists,  attempt  reduction  by  extension  and  rotation 
(White).  This  manoeuvre  is  very  dangerous  in  the  cervical 
region,  and.  as  deaths  have  happened,  some  eminent  sur- 
geons advise  against  reduction  when  the  injury  aflccts  that 
region.  In  fracture-dislocation  the  traditional  plan  is  to  ■ 
straighten  the  spine  gently  if  possible  and  to  put  the  patient 
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Upon  his  bnck  upon  a  watcr-bcd  or  upon  air-cushions.  In 
fractiirc-1  in  the  cervical  region,  support  the  head  and  neck 
with  sand-b^igs.  Empty  ihc  bladder  four  times  every  tiivcnt>'- 
four  hours  with  a  soft  catheter  which  is  kept  strictly  aseptic. 
Take  every  precaution  to  prevent  bed-sores.  Some  sur- 
geons advocate  reduction  of  the  dcfoniiity  by  extension  and 
counter-extension,  and  by  the  application  of  a  finn-fitting 
but  removable  jacket  with  the  suspension  collar  (as  used  in 
Pott's  disease).  The  head  of  the  bed  is  raised  and  the  collar 
is  fastened  to  it.  Every  day  extend  i;ently  from  the  shoulders 
in  dorso-lumbar  fracture,  and  from  the  chin  and  occiput  in 
cervical  fractures.  Intension  may  be  maintained  perma- 
nently until  cure.  ProC  White  says  laminectomy  should 
be  performed  for  fracture  or  for  dislocttion  when  tlierc  is 
obvious  depression  of  the  vertebral  arches ;  in  all  cases  of 
pressure  upon  the  cauda  equina ;  when  there  are  character- 
istic symptoms  of  spinal  hemorrhage;  and  in  some  cases 
where  rapid  degeneration  becomes  manifest. 

Operations  on  the  Spioe :  Trevee's  Operation  for  Vorto- 
bral  Caries. — (See  p.  479.) 

Latninoctomjr. — Tlie  instruments  required  in  laminectomy 
arc  dissecting-,  r-it -toothed,  and  hamostatic  forceps;  scalpels; 
bone-cutting  force[>s;  roni;cur  forceps;  a  trephine;  a  dry 
dissector;  a  periosteum-elevator ;  sequestrum  forceps;  smalt 
scissors,  straight  and  cur^'cd  on  the  flat ;  a  chisel  and  mallet ; 
retractors;  blunt  hooks;  a  probe;  tenaculum  forceps;  a 
spoon-curette;  a  sand  pillow;  fine  needlas.  cur\-ed  and 
straight,  lai^  needles,  and  a  needle- holder. 

In  ihe  operation  of  laminectomy  the  patient  lies  prone  and 
a  sand  pillow  is  placed  under  the  lower  ribs,  Make  an 
incision  down  the  vertebral  spines,  the  middle  of  the  incision 
corresponding  to  the  scat  of  fracture.  The  sides  of  tlie 
spinous  process  and  the  lamina:  arc  cleared.  The  pcrios- 
tcutn  is  iiKiscd  in  the  angle  between  the  laminx  and  spines. 


SUftGERY  OP  THE  KESPIKATORV  OKGAKS.        583 

and  it  is  lifted  away  from  the  arch.  The  spinous  processes 
arc  cut  on*  with  forceps  close  to  their  bases,  the  lamtrta:  arc 
divided  on  each  side  with  the  rongeur,  and  the  dura  Is 
exposed.  In  some  cases  the  fragments  will  be  found  on 
exposing  the  vertebrae,  or  the  blood-clot  will  be  seen 
between  the  dura  and  the  bone;  in  other  cases  the  dura 
must  be  opened  with  scissors  vertically  in  the  middle  line 
while  it  is  grasped  with  rat-toothed  forceps.  After  reaching 
and  removing  the  compressing  cau.se,  or  after  failing  to  find 
or  remove  it,  close  the  dura  with  catgut,  drain  the  length  of 
the  wound  with  a  tube,  stitch  the  superficial  ]Mrt3  with  silk* 
worm  gut.  and  dress  aiiti.septically.' 

XXIV.   SURGKRY  OF  THE    RHSPIRATORY 
ORGANS, 

I.  DwEA.iH.s  AXD  Injuries  oh  the  Nose  axd  Antrum. 

Foreign  bodies  in  tb«  nose  are  usually  introduced 
through  the  anterior  narcs,  but  in  rare  instances  they  enter 
by  way  of  tlie  posterior  narcs.  Small  particles  arc  often 
expelled  spontaneously;  larger  pieces  gather  mucus  and 
become  fixed.     Some  materials  -swell  after  lodgment. 

TreatuunL — Iltuminatc  the  nostril,  and,  if  the  foreign 
body  can  be  seen,  in.'^ert  a  hook  back  of  it  and  elTect  its 
removal  by  means  of  forceps.  In  many  cases  an»:sthesia  is 
required.  Some  foreign  bodies  require  to  be  pushed  back 
into  the  naso-pharynx.  Occasionally  expulsion  may  be 
eflecled  by  inserting  a  rubber  tube  into  the  unblocked  nos- 
tril and  telling  tlie  patient  to  blow  forcibly  through  it  In 
serious  cases  a  specialist  should  be  summoned  to  remove  a 
portion  of  the  turbinated  bone  or  to  perform  whatever 
operation  he  thinks  best. 

InflanunatdOD   and  Abeceas  of  the  Aotrain  of  Hicrh- 
'  See  J.  W.  WhUc'a  admirable  dacri^niun  iu  Ihc  ^wiuZi  ^  ijirj'/ri',  July,  18S9. 
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more  {Maxillary  Antrum). — The  source  of  this  disease 
may  be  inflaiiiinutiun  of  tlic  nose  or  periostitis  around  the 
roots  of  the  teeth.  The  sympUnns  are  pain,  cedematous 
swelling  of  the  face,  and  thinning  of  the  bone  so  that  it 
crepitates  under  pressure.  When  pus  exists,  certain  posi- 
tions of  the  head  will  cause  a  purulent  flow  from  the  nose, 
and  pus  may  be  seen  by  a  speculum  as  it  flows  into  the 
nose.  In  severe  cases  the  jaw  expands,  the  eye  protrudes, 
and  threat  tenderness  of  the  alveolus  exists.  Percussion 
exhibits  a  dull  note.  In  the  diagnosis  it  may  be  well  to 
employ  an  electric  light  in  the  closed  mouth  and  note  the 
Umitations  of  light-transiitission. 

Trtatmcnt. — Before  pus  foniis,  leech  and  use  hot  fomen- 
tations. When  pus  has  formed,  evacuate  it  at  once.  If  the 
disease  arises  from  a  carious  toolli,  pull  the  tooth  and  push 
a  trocar  through  its  socket  into  the  antrum.  If  the  teeth 
arc  sound,  bore  a  hole  with  a  large  gimlet  or  with  a  bone- 
drill  above  the  root  of  tlic  second  bicuspid  tooth  and  one 
inch  above  the  edge  of  the  gutrt  A  counter-opening  should 
be  made  into  the  inferior  nasal  meatus.  A  drainagc-tube  '\» 
pulled  from  the  first  opening  into  the  no.ie  and  is  allowed  to 
protrude  from  tlie  nostril.  Irrigate  daily  with  peroxide  of 
hydrogen.  In  three  or  four  days  di.icontinue  tlirough-and- 
through  drainage,  but  prevent  the  first  opening  from  closing 
until  the  discharge  ceases  to  be  purulent 


2.  DiSKASRS  AND  ISJt'RIKS  OF  THE  LARYNX  AND  TkACItEA. 
(Bd«ma  of  the  Larjmx  (tLEdema  of  thu-  Glottis). — The 
f(H««  of  cedcma  of  the  larynx  are — acute  laryngitis;  chronic 
diseases,  such  as  tuberculosis  or  syphilis;  inflammatory  dis- 
orders, such  as  diphtheria  and  erysipelas;  acute  infectious 
disease!) ;  Bright's  disease :  aneur>'sm ;  whooping-cough ; 
pneumonia;  quinsy;  wounds  of  the  larynx;  wounds  of  the 
neck;  scalds  and  bums  of  the  larj'nx.    The  sympimns  are 
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auddcn  and  ntpidly  increasing  dyspnoea,  respiratory  stridor,     fl 
huskiness  of  the  voice,  and  finally  aphonia.     The  epiglottis 
may  be  felt  with  the  fiiiger  and  may  be  seen  with  a  mirror. 

TrralmenL — In  cases  of  oedema  of  the  larynx  wfiich  arc     ■ 
not   excessively  acute,  make    multiple   punctures  into  the 
epiglottis  and  favor  bleeding  by  the  inhalation  of  steam. 
In  severe  cases  perform  intubation  or  tracheotomy. 

Wounds  and  lujurlee  of  the  Larynx. — The  larynx  may 
be  injured  iniurnaily  by  foreign  bodies,  and  externally  by 
blows  and  cuts.  A  condition  often  met  with  'm  cut  throat, 
the  result  usually  of  a  suicidal  attempt  on  the  part  of  the 
patient  or  a  homicidal  effort  on  the  part  uf  an  assailant. 
The  cut  of  tlie  suicide  is  usttally  in  front :  it  misses  the  great 
vessels,  but  divides  the  crico-thyroid  or  thyro-hyoid  mem- 
brane. The  epiglottis  may  be  incised,  or  even  be  cut  off. 
If  a  large  vessel  is  cut,  death  rapidly  occurs.  The  immediate 
dangers  of  cut  throat  are  hemorrhage,  sufTbcation  by  blood, 
entrance  of  air  into  veins,  and  ^uflbcation  by  displacement 
of  parts.  The  secondary  dangers  are  pneumonia,  infection 
and  sepsis,  exhaustion,  and  secondary  hemorrhage.  The 
remote  dangers  are  stricture  and  listula  (Kectlcy). 

Tnatmenl. — In  wounds  of  the  throat,  arrest  hemorrhage, 
remove  clots  from  the  larynx  and  trachea,  bring  about 
reaction,  asepticize  the  parts  as  well  as  possible,  suture  the 
deeper  structures  with  catgut  and  the  superficial  parts  with 
silkworm  gut,  dress  antiseptically,  and  place  a  bandage 
around  the  hend  and  chest,  so  as  to  pull  the  chin  toward  the 
sternum.  If  laryngeal  breathing  is  much  interfered  with, 
perform  tracheotomy.  Feed  the  patient  through  a  tube 
until  union  has  well  advanced.  Tlie  old  method  of  leaving 
the  wound  ojkh  is  to  be  condemned.  When  sutures  are 
used,  primary  union  may  be  obtained. 

Porelfim  Bodies  in  the  Air-passafreA. — The  lo<lgcment 
of  foreign  bodies  in  the  -tir-pAa^agea.  is  a  frequent  accident. 
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Small  solid  bodies  arc  usually  expclkd  by  coughing. 
Liquids  and  solids  rarely  pass  bcytjnd  the  Uirynx  (except 
in  laryngea]  disease  or  palsy,  wounds  of  the  floor  of  the 
mouth,  cut  tliroat,  and  in  people  unconscious  or  comatose). 
In  (wrt-ether  vomiting  or  in  the  vomiting  of  druntutrds  the 
vomited  matter  may  find  its  way  into  the  larynx.  In  most 
instance  of  foreign  bodies  lodged  in  the  air-passages  it 
will  be  found  that  the  object  wu»  being  held  in  the  mouth 
when  a  sudden  deep  inspiration  was  taken  (often  from 
laughter).  The  symptoms  arc  imiHtdiaU.  due  to  obstruction 
by  the  body  and  to  spasm,  and  secondary,  due  to  the  situa- 
tion of  the  body  and  the  changes  it  undergoes  or  induces. 

LiHlgemcftt  iH  thi  pharynx  causes  violent  dyspnoea.     The 
body  can  be  seen  or  felt. 

Lotigemcnt  in  the  Larynx. — In  a  severe  case  the  patient 
fights  madly  for  air;  hi.s  face  becomes  livid  and  cyanotic; 
his  veins  .stand  out  prominently ;  spc«.-ch  is  impossible, 
tliough  he  may  make  noises  and  utter  harsh  cries ;  violent 
coughing  begins,  and  then  vomiting;  he  tries  to  force  a 
finger  down  his  throat  and  clutches  at  his  neck;  sweat 
pours  from  him  ;  he  feci.*  a  sense  of  impending  dissolution, 
and  he  foils  down  uncon.scious,  with  incontinence  of  feces 
.iiid  ttrinc '  In  a  less  .severe  case  violent  dj'spncca  gradually 
de|>arts  and  the  patient  lies  exhausted,  but  dj'spnoca  and 
cough  are  liable  to  recur  suddenly  at  any  time  bccau.sc  of 
spasm,  and  they  may  be  induced  by  a  change  of  position. 
These  attacks  of  fierce  spasmodic  cough  are  not  at  first 
linked  with  expectoration,  but  after  inflammation  begins 
there  is  a  profuse  and  often  bloody  cxpcctor.-ition.  Inflam- 
mation follows  more  rapidly  the  lodgement  of  a  sh^irp  or 
irregular  body  than  it  docs  that  of  a  round  or  smooth 
body.  Inflammation  is  apt  to  produce  oedema  of  the  glottis, 
broncho- pneumonia,  or  ulceration  and  necrosis  of  the  larj-nx. 
'  Sm  C  MmimU  Uuulliii't  grapliic  tIcictipCkai. 
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Any  iordgn  body  in  the  larynx  may  at  any  moment  produce 
spattmodic  dyspiKn,  aiid  it  Li  always  very  liable  to  cauxe 
ctdviiia  of  the  glottis. 

f^gftntm  in  the  Traekia.^-T^i  immediate  symptoms  of 
foreign  bodies  in  the  iracheu  depend  on  the  shape  and 
weight  of  the  body,  and  whether  it  becomes  fixed  in  the 
mucous  membrane  or  move*  to  and  fro  with  the  air-cur- 
rent. A  smooth  heavy  body  (alls  to  tlie  bifurcation,  and.  if 
it  does  not  enter  a  bronchus,  moves  with  every  breath,  and 
by  its  movement  causes  violent  laryngeal  spasm,  cough,  and 
whooping  inspiration  without  aphonia.  The  patient  is  often 
conscious  of  the  movements  of  the  foreign  body,  and  the 
surgeon  may  detect  ihcm  with  the  stethoscope.  A  foreign 
body  in  the  trachea  is  liable  to  cause  death  by  dyHpncea,  or 
it  may  ascend  so  as  to  be  caught  in  the  larynx,  or  may  even 
be  expelled.  Irregular  or  sliaq>  bodies  lodge  in  the  mucous 
membrane,  produce  inflammation,  frequent  cough,  and  ex- 
pcctoralion,  and  finally  lead  to  ulceration.  Bodies  which 
swell  up  from  heat  and  moisture  tend  to  lodge  and  to  become 
fixed  (seeds  may  sprout). 

!j>d^e>nf»t  in  a  Dromhus. — Foreign  bodies  in  the  bronchi 
usually  lodge  in  the  right  bronchus.  When  a  small  lung- 
area  is  obstructed,  the  obstructed  side  shows  diminished 
respiratory  movement  and  murmur  with  occa.sional  whistling 
sounds  and  large  moi><t  rdlcs ;  percussion  note  is  normal. 
When  an  entire  lobe  is  obstructed,  all  respiratory  sounds 
are  absent  over  it,  and  over  the  unobstructed  lung  respira- 
tion is  c.xagger.itcd :  the  percuitston  note,  at  first  resonant, 
becomes  dull.  Lodgement  in  a  bronchus  may  cause  broncho- 
pneumonia, abscess,  hemorrhage,  and  even  gangrene. 

Trmtmenl. — If  a  foreign  body  lodges  in  the  phar>-nx,  try 
to  pull  it  forward ;  if  this  failic,  push  it  back  into  the  u:soph- 
agus.  In  lodgement  in  the  larynx  or  below,  if  the  symptoms 
arc  very  urgent,  at  once  perform  a  quick  laryngotomy.    If 
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the  symptoms  are  not  so  urgent,  get  a  complete  hisloi 
t)(c  accident  and  find  out  the  nature  of  the  foreign 
lie  sure  a  foreign  body  is  retained  in  the  rcspirviiory  tract, 
determine  what  its  situation  may  be.     Often  a  skilful 
can  remove  a  foreign  body  from  the  tarj'nx  by  niciuu 
forceps,  a  mirror  being  used  for  illumination.     The  fa 
and  upper  portion  of  the  larynx  should  hav%  cocaine  Ap[: 
to  them  to  lessen  pain  and  spasm.     If  the   surgeon  Ciils 
extraction  by  forceps,  and  laryngotomy  has  been  performed 
continue  the  search  through  the  opening  in  the  crico-thyroid 
membrane ;  if  lar^'ngolomy  has  not  been  perforrtict).  Jet  it  be 
done  in  the  form  known  as  thyrotttmy  (a  vertical   incinoa 
between  the  al.-e  of  the  thyroid  cartilage,  and  the  separatkn 
of  thc^  ala:  tu  permit  of  exploration).     After  a  tliyrolocny 
suture  the  ]K'richondrium  with  catgut.     If  the  foreign  body 
■5  in  the  trache:i  or  in  a  bronchus,  perfomi  tracheotomy: 
this  prevents  sudbcation  from  latyngeal  si>a^ni  or  <i^denu 
The  foreign  body  may  be  expelled;  if  it  is  not  expelled, 
search  the  trachea  and  bronchi  with  Gm*«"s  forceps,  uil 
probes,  with  hooks,  or  with  the  finger.     If  the  foreign  boi 
cannot  be  found,  insert  a  tube,  put  the  p^iticnt  to  bed,  ai 
maintain  a  moist  atmosphere.     If  the  foreign  body  be  ex- 
tracted, do  not  insert  a  tube  (unless  oedema  of  the  glottis 
exists  or  is  likely  to  come  on),  do  not  .'future  the  wound, 
but  cover  it  with  moist  gauze  and  let  it  heal  by  granulali 
Morphia  .ind  sedative  cough-mixtures  are  gjvcn.    Gross  s.t 
that,  even  when  a  foreign  body  has  long  been  retained, 
operation  should  be  performed  so  long  as  the  air-pass;i 
arc  not  seriously  diseased. 

3.  Ofekatioks  ok  the  Lakvnx  and  Trachea. 

Tracheotomy. — Tlic  instruments  required  in  tliis 
tion   arc   the    scalpel,   dissecting-forccps,   3   drj*   dtssect< 
ha;mostatic  forceps,  scissors,  a  tenaculum,  ancurysm-necdle. 
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tubes,  tipes,  Pacquelin  cautery,  nveolIcM,  necdic-holdcr,  a 
inoutli-gag.  tongue-forceps,  foreign -botly  forceps,  retractors, 
;in(j.  irmumbraiie  \st  present,  feathers  and  a  solution  of  bicar- 
bonate of  sodium.  In  a  formal  operation  give  chloroform, 
but  in  an  emergency  case  this  cinnot  be  done.  The  patient 
may  be  placed  supine  with  a  s^ml  pillow  under  the  neck 
A\\<\  with  the  head  thrown  over  the  end  of  the  table.  In  a 
child.  Listen  would  wrap  it  up  to  the  neck  in  a  sheet  to 
prevent  movements  of  the  limbs,  would  scat  himself  on  a 
chair,  place  the  child  upon  the  nurse's  lap,  and  take  its  head 
between  his  knees.     If  bleeding  is  profuse  when  the  surgeon 


Fk.  iji— Blo<.t»U|,|il»o(iUe  Ijiyna  ind        Fig  r)9.— Ptm  Ripfnol  lu  Tiuhcoumy 
IWdio  iRinirch  anil  Knaaliiit)  ( K^march  anil  KomltiiU 

is  ready  to  open  the  trachea,  place  the  patient  in  tlie  Trendel- 
enburg posiiion  with  the  neck  extended.  The  head  must 
be  exactly  in  the  middle  hnc,  and  extended  (in  an  adult  this 
gives  two  and  three-quarter  inches  of  trachea  above  the 
manubrium  ;  in  a  child  of  ten,  two  and  a  quarter  inches ;  in 
a  child  of  six.  about  two  inches).  The  operator  stands  upon 
the  right  side  when  the  patient  is  supine.  The  trachea  mayJ 
be  (njcned  above  or  below  the  isthmus  of  the  thyroid  gland. 
The  isthmus  in  an  aduh  usually  lies  over  the  second  and 
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third  rings  (Fig.  \y}\  The  Uthnius  in  a  clnld  usually 
over  tlif  first  ring  or  cvwi  over  the  s[>acc  bclwecn  Uic  cricoid 
caTlilagc  and  llie  first  ring.  The  high  operation  is  always 
pcrfoniicd  cxccjit  in  ciiscs  wh<.'Tc  it  is  desired  to  search  for 
a  foreign  body  in  a  bronchus. 

High  Trucbeotomy.— This  operation  is  preferred  because 
in  this  rcEion  the  muscles  arc  distinctly  separated  (Kig.  138), 
the  main  vessels  of  the  neck  and  the  inferior  thyroid  vessels 
■ire  not  encountered,  the  anterior  jugular  veins  are  Mnjdl  and 
have  very  few  transverse  branches,  and  the  trachea  is  near  tlie 
surface  (Treves).  Accurately  locate  the  cricoid  and  thyroid 
ciirtilagcs.  An  incision  is  begun  at  the  upper  border  of  the 
cricoid  cartilage,  and  is  carried  down  precisely  in  the  middle 
line  for  about  one  and  a  half  inches.  Treves  advises  the 
operator  to  steady  the  skin  of  the  neck  with  the  fingers  of 
the  left  hand  and  to  cut  with  the  unsupported  right  hand  (if 
the  hand  be  supported  the  respirations  will  interfere  with 
the  otjcration).  Incise  the  skin,  the  superficial  lascia,  and 
the  anterior  layer  of  the  cervical  fascia,  separate  the  sterno- 
hyoid and  stcmo-thyroid  muscles,  and  divide  the  fascia  over 
the  trachea.  This  fascia  is  attached  above  to  the  thyroid 
cartilage,  and  it  divides  below  into  two  layers  to  invcit  the 
thyroid  body  and  iti  isthmus.  If  veins  are  in  the  line  of  the 
incision,  push  them  aside,  but  do  not  stop  to  apply  a  double 
ligature.  Kven  if  bleeding  is  profuse,  a.s  soon  as  the  trachea 
is  opened  aiwl  air  enters  freely  into  the  lungs  venous  conges- 
lion  is  relieved  and  bleeding  is  apt  to  cease.  If  hemorrhage 
be  violent  and  the  veins  are  not  at  once  caught  by  forceps, 
it  may  be  well  to  place  the  patient  in  the  Trendelenbuf^ 
position.  Before  opening  the  trachea,  ptish  the  isthmus  of 
the  thyroid  gland  down ;  if  it  cannot  be  pushed  down  suf- 
ficiently, make  a  transverse  incision  through  the  fascia  at  the 
upper  border  of  the  cricoid  cartilage,  and  lift  the  lascia,  and 
the  isUinius  with   it,  off  the  trachea.     Insert  a  tenaculum 
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iotO  the  cricoid  cartilage  in  order  lo  steady  the  tube.  Turn 
the  back  of  the  knife  toward  the  sternum,  hold  a  finger  on 
the  blade  to  prevent  too  deep  a  cut  being  made,  plunge  the 
knife,  like  a  trocar,  into  the  mid-line  of  the  trachea  above  the 
isihniuit,  and  divide  two  or  three  rings.  Do  not  remove  the 
hook  at  tlii-t  time.  If  a  foreign  body  is  present,  try  lo  re- 
move it ;  if  success  attends  the  effort,  no  tube  need  be  worn, 
but  if  the  body  is  not  found,  use  a  tube.  In  croup  or  in 
diphtheria,  remove  membrane  (by  means  of  a  feather  and  a 
solution  of  bicarbonate  of  sodium  aij,  glycerin  Sj.  water  5x— 
Parke)  .ind  insert  a  tube.  Grasp  an  edge  of  the  cut  with 
the  dissecting- forceps,  include  the  mucou*  membrane  in  the 
bite,  bring  the  head  erect,  intniduce  the  tube,  ami  remove  the 
tenaculum.  Secure  the  Tube  by  liipes,  and  suture  the  wound 
below  the  tube.  Remove  the  tube  at  the  first  moment  con- 
sistent with  safely.  In  croup  or  diphtheria,  put  a  screen 
around  the  bed;  have  the  air  moist  by  steam ;  remove  the 
inner  tube  and  clean  every  two  or  three  hours  at  first ;  clean 
the  outer  tube,  and  the  larynx  and  trachea  whenever  re- 
quired, by  means  of  a  feather  and  Parke's  solution.  A  steam 
spray -atomizer  may  very  often  be  used  with  advantage.' 

Quick  larynsotomy  must  never  be  attempted  upon  a 
child  under  thirteen  year*  of  age,  because  of  the  small  size 
of  the  crico-thyroid  sjiace  before  this  age  (Treves).  In 
view  of  the  difficulty  of  introducing  a  tube  and  of  wearing 
it  so  near  the  vocal  cords,  laryngotomy  should  not  be  per-  ■ 
formed  for  croup,  diphtheria,  or  for  any  condition  in  which 
a  tube  must  be  worn  long.  An  incision  an  inch  and  a 
quarter  long  is  made  in  the  middle  line,  from  above  the  ■ 
lower  edge  of  the  thyroifl  cartilage  to  below  the  lower 
border  of  the  cricoid.  Dividi:  the  skin,  superficial  fascia, 
and  deep  fascia,  separate  the  cricothyroid  and  stcmo-thy- 

■  Sec  Mi.  JacDUoii'i  arln'rratilc  commenlt  u^wn  the  cnup-lcnl  and  the  alter- 
Utnunciil  of  iiaclieoiuinr. 
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roid  muscles,  divide  ihe  deep  layer  of  Tascia,  and  divide  ' 
crico'thyroid  mefiibraiic  horizontally  just  above  the  cricoid 
cartibge.  Tlie  tube  must  be  shorter  titan  is  the  tracheotomy^ 
tube.  An  operation  which  oiwns  vertically  the  crico-tliyroid 
membrane,  the  cricoid  cartilage,  and  the  upper  rings  uf  tlic 
trachea  i«  called  "  laryngo-tracheotomy." 

Intubation  of  th«  Larynx  (0'I>wyer*s  Operation). — The 
instruments  required  in  this  operation  are  a  mouth-gag,  an 
instrument  to  hold  the  tube  and  introduce  it,  an  instrument 
for  extracting  the  tube,  and  a  gniduated  .scale.  The  collar 
of  the  tube  has  a  perforation  through  which  a  piece  of  silk 
is  fastened  to  draw  out  the  tube.  The  child  is  wrapped  in 
a  sheet  to  secure  the  limbs,  is  seated  in  a  nurse's  lap,  and  its 
head  is  held  by  an  assistant.  Open  the  jaws  and  insert  the 
self- retaining  mouth-gag.  The  surgeon  sits  in  front  of  the 
patient,  wraps  the  index  finger  of  liis  left  hand  with  plaster, 
and  passes  it  into  the  child's  mouth  until  his  fingi-r  touches 
the  epiglottis.  Introduce  the  holder  and  tube  (observing  if  the 
silk  is  free)  along  the  surface  of  the  tongue  unti!  the  obturator 
touches  tlie  epiglottis;  raise  the  epiglottis  with  the  left  index 
finger,  and  pass  the  tube  into  the  lar)'nx ;  place  the  left  index 
finger  against  the  tube,  and  withdraw  the  holder  with  the 
right  hand.  Tie  the  silken  thread  to  the  ear,  and  direct  the 
nurse  to  employ  it  to  remove  the  obturator  if  it  becomes 
obstructed  or  is  coughed  up.  Remove  the  tube  in  tn-o  or 
tlirec  days;  if  breathing  is  easy,  do  not  reintroduce  it.  but 
if  dy.spntea  recurs,  replace  the  tube  for  two  or  three  days 
more.  If,  in  introducing  the  tube,  a  mass  of  false  membrane 
is  pushed  before  it  into  the  trachea,  breathing  ceases,  and.  if 
the  mas.t  is  not  at  once  coughed  up,  tracheotomy  must  be 
performed.  Wharton  feeds  these  patients  on  semi-solids 
ratlier  than  upon  liquids  (mush,  soft  eggs,  and  com-s 
and  if  trouble  occurs  in  swallowing  these  articles, 
by  the  rectum  or  by  means  of  a  tube  (Wharton). 
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4   DllU£AS£S    AND    INJURIES    OP   THE    ChBST,    PlEUKA,    AND 

LUNOS. 

Pleuritic  effusion  may  arise  from  foreign  bodies,  from 
injury  by  fragments  of  a  broken  rib,  from  tumors,  and  from 
inflammation  of  the  lung,  but  most  usually  from  pleuritis. 
InHanimatory  effusion  is  nearly  always  unilateral  (except  in 
tubercular  jjleurisy,  which  is  one-sided  at  the  start). 

Tlie  signs  of  pleuritic  effusion  arc — dulncss  on  percussion 
over  the  effusion,  this  ilulness,  when  the  patient  is  erect, 
being  at  the  lower  part  of  the  chest  .^nd  ascending  higher 
posteriorly  than  anteriorly  (alteration  of  position  alters  the 
situation  of  the  dulnesit);  the  intercostal  spaces  are  widened 
and  the  intercostal  depressions  are  obliterated;  no  breath- 
sounds  can  be  detected  in  the  area  of  flatness  when  the  col- 
lection of  fluid  is  large,  but  in  small  effusions  deeply  situated 
the  breath-sounds  arc  often  audible;  the  percussion  note 
above  the  liquid  is  hyper-resonant  or  tympanitic,  and  is  often  , 
associated,  at  the  edge  of  the  liiiuid,  with  a  friction  sound;! 
posteriorly,  Iiigli  up  and  near  the  spine,  there  is  bronchial 
respiration  and  bronchophony  (Prof.  DaCosta).  In  these 
cases  pain  disappears  with  the  advent  of  effusion,  dyspntca 
comes  on,  and  the  patient  lies  upon  the  diseased  side.  Cough 
and  fever  always  exist-  In  serous  effusions  the  diagnosis  may 
be  confirmed  by  the  introduction  of  an  asepticized  hypoder- 
matic needle.  The  treaimtnt  in  this  stage  is  to  discontinue 
arterial  sedatives  and  to  stimulate  if  the  circulation  calls  for 
it.  The  exudation  is  removed  by  salines,  by  compound 
j.-ilap  powder,  or  by  elatcrium.  If  these  means  fail,  if  the 
effusion  is  excessive,  if  it  is  producing  dyspnora,  or  if  pus 
forms,  at  once  aspirate. 

Empyema  is  a  collection  of  pus  in  the  pleural   cavity. 
Among  the  causes  of  emp>'ema  arc  those  of  serous  effusion. 
The  signs  are  dulness  on  percussion,  as  in  serous  effusion, 
%% 
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fever,  chills,  bul[;ing  of  tlie  intercostal  spaces,  and  tedctna  Af  ' 
the  skin  of  the  chest.    The  trtatmcnl  is  aspiration  or  incision 
and  drainage. 

Cont^usioiis  aad  Wounda  of  the  Obeet. — The  symptoms  , 
of  ccw/wjwffj  of  Ike  chest  are  pain  and  soreness,  and,  as  a 
consequence,  abdominal  respiration  and  decubitus  upon  the 
back  inclining  to  the  injured  side.  In  severe  contusions 
the  viscera  may  be  injured.  The  treatmtnt  is  by  straining 
the  chest  as  for  fractured  ribs  (PI.  7,  Pig.  13).  Nitn-pi-ncfrtU-  ■ 
ing  tVQunds  of  the  chest,  which  are  not  espect»11y  grave,  are  < 
treated  according  to  general  rules,  the  chest  bein^  immo- 
bilized. I'tnitratiHg  wounds  arc  very  grave  and  serious. 
VLsccral  injury  may  be  inflicted.  Emphysema  is  apt  to  occur.  I 
HicmoptysLt  indicates  a  wound  of  the  lung.  In  examin- 
ing chest-wounds,  feci  with  a  finger,  not  with  a  probe.  In 
wounds  of  the  pleura,  cleanse,  stitch  the  pleura  with  catgut 
or  fine  »ilk,  suture  the  skin,  dres$  with  gauze,  and  immo- 
bilize the  chest.  Wounds  of  the  lung  demand  absolute  rctct. 
Alwrays  arrest  hemorrhage.  In  ha;mothorax,  if  the  effusion 
causes  intense  dy;<pnu^i,  turn  out  the  clots  and  drain.  If 
emphysema  of  the  chest-walls  is  moderate,  strapping  or  a 
bandage  will  control  it :  if  it  is  great,  make  multiple  puoc- 
tures  and  then  apply  pressure.  In  hernia  of  the  lung,  try  to 
restore  the  protrusion,  but  if  restoration  is  impossible  or  if 
gangrene  seems  highly  probable,  ligatc  the  base  with  silk 
and  cut  away  the  mass.  If  foreign  bodies  in  the  thorax  can 
be  felt,  remove  them ;  if  they  cannot  be  felt,  do  not  conduct 
a  prolonged  search,  but  leave  them  to  Nature. 

ParaoenteBis  Thoracis. — The  trocar  must  not  be  used 
except  in  an  emergency;  the  aspirator  (Fig.  96)  is  greatly 
to  be  preferred.  The  aspirator  cvaciuites  the  fluid,  and,  as 
air  does  not  enter,  the  lung  expands  and  infection  does  not 
occur.  The  skin,  the  instruments,  and  the  surgeon's  hands 
must  be  asepticized.    Give  the  patient  a  little  whiskey,  and. 
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unless  he  is  very  weak,  make  him  sit  up  in  bed.  The  arm 
hangs  by  the  side,  and  the  surgeon  introduces  the  needle 
in  the  fifth  interspace,  just  in  front  of  the  angle  of  the 
scapula.  The  surgeon  marks  the  upper  border  of  the 
sixth  rib  with  the  index  finger,  and  plunges  in  the  needle 
just  above  the  finger,  thus  avoiding  the  intercostal  artery, 
which  lies  along  the  lower  border  of  the  rib  above.  Alwayd 
guard  the  needle  with  a  finger  to  prevent  its  going  in  too 
far.  After  withdrawing  the  needle,  place  iodoform  collodion 
over  the  opening  in  the  chest.  When  the  fluid  is  purulent, 
tapping  rarcl>-  proves  curative  except  in  the  empyemas  which 
follow  pneumonia  in  children.  In  pleuritic  effusion,  if  the 
lungs  will  not  expand  after  tappings,  perform  thoracot- 
omy. 

Thoraoototny  is  an  incision  into  thccavity  of  an  empyema. 
The  instrumcnW  required  arc  .1  scalpel,  a  grooved  dissector, 
forccp.s  (h.xmostatic  and  dissecting),  scissors,  a  dry  ch'ssector, 
retractors,  bone- instruments  (in  case  rib-excision  i*  required), 
drainage- tubes,  and  needles.  Chloroform  is  given  the  pa- 
tient, who  lies  supine  at  the  edge  of  the 
toble,  with  the  arm  elevated  to  a  right 
angle  with  the  body.  Make  an  incision 
about  three  inches  in  length  along  the 
upper  border  of  the  lower  rib  bounding 
the  .-(pace  it  is  i)roposcd  to  penetrate. 
This  space  is  either  the  sixth  or  the  sev- 
enth, .ind  the  desired  site  is  in  front  of 
the  posterior  axillary  fold.  Incise  the 
skin,  divide  the  intercostal  muscles  near 
the  rib,  push  a  grooved  director  through 
the  pleura,  and  enlarge  the  opening  by  means  of  forceps 
and  the  finger.  The  finger  removes  all  masses  of  tuber- 
cular material  or  aplastic  lymph  within  reach.  Against 
washing  the  cavity  at  once  on  opcntion  is  the  great  author- 
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ity  of  Treves,  but  many  able  surgeons  advocate  immediate 
irrigation.  In  some  caacs  a  countcr-opaiing  is  mack-  I 
cutting  ck>wn  upon  the  long  probe  which  i<i  pushed  against 
the  chest- wall  aitcr  being  introduced  through  the  incisios; 
in  other  caiics  it  is  necessary  to  resect  a  rib  (p.  499 ;  Fig. 
139).  A  short  drainage-tube  is  introduced  and  stitched 
in  place.  If  a  counter-opening  has  been  nude,  introduce 
another  short  tube,  but  do  not  puli  a  tube  through  both 
openings.  Arrest  bleeding,  suture  the  skin,  dust  with  iodo- 
form,  dress  with  gauxc,  wood-wool,  and  a  binder,  and  have 
iht  dressings  changed  as  soon  as  liicy  become  soaked  at 
one  point.  After  a  day  or  so  has  |iassed,  wash  out  the  cavity 
once  every  twenty-four  hours.  Use  a  fountain-syringe.  Irri- 
gate  first  with  uanii  diluted  peroxide  of  hydrogen,  and  then 
with  hot  corrosive-sublimate  solution  (1  :  looo)  or  with  a  hot 
solution  of  tincture  of  iodine  {i  :  IOCX>). 

Thoracoplasty  ( Kstlandcr's  operation)  is  employed  in  old 
cases  of  empyumn  in  which  drain.agc  has  failed,  and  in  cases 
with  retracted  chcst-walls,  collapsed  lungs,  thickened  pleura, 
and  canities  whose  rigid  walls  will  not  collapse.  This  opera- 
tion causes  the  obliteration  of  the  cavit>'  by  collapsing  that 
portion  of  the  chest-wall  overlying  it  Tlie  cavity  is  in  the 
upper  or  central  part  of  the  pleural  space  (Treves),  The 
instruments  required  are  the  same  as  those  for  resection 
of  a  rib.  The  position  is  the  same  as  that  for  rib-resec- 
tion. The  length  of  the  incision  depends  on  the  size  of 
the  cavity.  The  sui^con  usually  removes  ]ii>rlions  of  the 
second,  third,  fourth,  fifth,  sixth,  and  seventh  ribs.  Make  a 
transverse  incision  along  the  centre  of  an  intercostal  space, 
and  through  this  incision  remove  the  ribs  above  and  below 
by  the  method  set  forth  on  page  499  (the  removal  of  six 
ribs  will  require  tliree  incisions).  Always  take  away  the 
periosteum.  Treves  recommends  that  tlie  cavity  be  at  once 
washed  out  with  corrosive  sublimate  ( 1  ;  lOOO) ;  that,  if  small. 
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it  be  packed  with  iodororm  gauze  and  allowed  tu  granulate; 
that,  if  large,  it  be  drained  by  u  large  tube,  the  skin  being 
sutured  by  silkwonii  gut. 


XXV.  DISEASES  AND  INJURIES  OF  THE  DIGES- 
TIVE TRACT. 

Diseases  of  the  Mouth,  Tongue,  and  ^sophagua: 
Hare-lip  and  Cleft  Palate. — fran-lif  is  a  conyeniL.il  cleft 
in  the  upper  Up.  Cle/t  palate  is  a  congenital  fissure  in  the 
soft  palate  or  in  both  the  hard  and  soft  p-ilatcs.  In  bore-lip 
the  cleft  is  usu.illy  complete,  through  the  entire  lip  into  the 
nostril,  but  in  r.ire  cases  it  may  only  show  as  a  furrow  in  the 
mucous  edge  or  ns  a  split  from  the  nostril  partly  into  the 
lips.  In  double  hare-lip  the  central  portion  of  the  lip  is 
often  adherent  to  the  tip  of  the  nose  (Bowlby).  Medi.in 
hare-lip  is  exceedingly  rare.  In  cleft  palate  the  scjitum  of 
the  nose  is  usually  adherent  to  the  palatine  process  oj^po&ite 
to  the  side  upon  which  the  fissure  exists.  In  those  rare 
cases  of  cleft  palate  double  in  front  the  nasal  septum  is 
attached  only  to  the  prcmaxillary  bone,  and  the  prcmaxil- 
Iar>'  bone  is  not  attached  at  all  to  the  superior  maxilla:.  In 
hare-lip  there  is  oflcn  a  cleft  in  the  alveolus,  and  almost 
alw.-iys  flattening  of  the  corresponding  side  of  the  nose, 
H;ire-lip  is  often  associated  with  cleft  palate,  talipes,  and 
other  deformities.  It  is  a  great  deformity,  and  interferes 
with  suckling,  swallowing,  and  articulation. 

Operation  for  hare-lip  should  be  performed  between  the 
third  and  sixth  months  of  life  iti  a  child  in  good  health,  free 
from  stomach  trouble,  cough,  or  coryza,  but  operation  is  not 
advisable  in  the  early  weeks  of  life.  Always,  if  possible, 
operate  before  dentition  begins  (seventh  month).  If  the 
chilli  is  in  poor  health .  postpone  the  operation  until  restora- 
tion has  so  far  advanced  as  to  render  operation  safe.    If  a 
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cleft  exists  in  the  palate,  operate  first  upon  the  lip,  because 
the  pressure  of  the  parts  after  the  edges  of  the  gap  are 
approximated  aids  in  the  closure  of  the  bony  cleft.  Cleft 
palate  interferes  with  suckling,  deglutition,  mastication,  and 
articulation.  In  severe  cases  the  food  passes  into  Ilic  nose 
and  excites  inflammation.  Loss  of  control  of  the  palate- 
muscles  always  exists,  and  liquids  and  solids  are  liable  to 
pass  into  the  windpipe.  Clefts  in  the  hard  palate  should  not 
be  operated  on  until  the  tenth  or  twelfth  year  unless  the 
child  is  unable  to  take  sufficient  nourishment.  In  most 
cases  the  passage  of  food  and  dnnk  into  the  nose  can 
largely  be  prevented  by  the  use  of  a  dtaphrz^m.  The  patient 
at  the  period  of  operation  should  be  well  and  free  from 
cough  (the  elder  Gross). 

OfuratioH  for  Hare-lip. — 'llic   instruments   required  are 
a  tenotome,  hare-lip  clamps,  tootlicd   forceps,  lia:mo3tatic 
forceps,  scissors  curved  on   the  flat  and  pointed,  straight 
blunt-pointed  scissors,  needles  (.straight  and  curved),  silk- 
.  worm-gut  and  silk  sutures,  a  mouth-gag 

^^  A  and  tongue-forceps,  a  needle-huldcr,  and 

^^^^B  /i'\  sequestrum    forceps,   each    blade    pro- 

^^^^P        /,'    A  tectcd  by  a  rubber  tube.   Wrap  the  child 

^  /,-'       :\  in  a  sheet;  place  it  supine;   raise  the 

^^  V  '-j^  Iie»J  and  rest  it  tipon  a  sand  pillow. 

I  \         fr-—"-'   Tlie  .surgeon  stands  to  the  right-hand 

I  pu  <ia-iv>i>«<  f«   side.  Ether  or  chloroform  is  given.   For 

I  «•«-"?■  single  hare-lip,  separate  with  the  scissors 

the  upper  lip  from  the  bone  on  each  side  of  the  cleft  until 
approxim;ition  of  the  cleft  can  be  effected  without  tension. 
If  the  maxillary  bone  of  one  side  projects  more  than  its 
fellow,  gm.sp  it  with  sequestnim  forceps  and  bend  it  back 
(Jacobson  anil  Treves),  Put  a  compressor  in  each  angle  of 
the  mouth.  Grasp  the  lower  angle  of  one  flap  with  dissect- 
ing-forceps  and  pare  the  edge ;  carry  out  the  same  procedure 
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upon  the  olhcr  flap  (Fig.  140).  The  edges  are  aj^toximated 
by  an  assisUnt,  unci  silkworiii^ijut  sutures  are  panned  by 
means  of  s  straight  needle.  Each  suture  goes  down  to  the 
mucous  membrane.  Tho  first  suture  is  pawed  through  tlic 
middle  of  the  lip.  one-third  of  an  inch  from  the  cleft.  Three 
or  four  main  sutures  arc  pa&scd  through  the  thickness  of 
the  lip,  and  are  tied  and  cut  ofT  Two  or  three  fine  silk 
sutures  arc  passed  by  curved  needles  through  the  vermilion 
border  of  the  lip  and  its  mucous  membrane,  and  are  tied 
and  cut  off.  A  small  piece  of  gauze  is  placed  over  the  lip 
and  i^  held  in  place  by  straps  of  rubber  plaster.  About  the 
sixth  day  one -half  tJic  sutures  arc  taken  out,  and  on  the 
eighth  or  ninth  day  the  remaining  ones  are  removed.  Hare- 
lip pins  arc  rarely  used  at  the  present  time,  and  are  not 
needed  if  the  lip  is  well  separated  from  the  bone. 

In  double  hare-lip  the  operation  is  similar  to  that  for 
sinjjic  hare-tip.  If  the  intervening  piece  is  vertical  and  is 
covered  with  healthy  skin,  complete  each  operation  as  for 
single  hare-lip,  closing  both  fissures 
at  once  in  a  strong,  healthy  child, 
closing  them  at  intervals  of  three 
weeks  in  one  not  so  lust>'.  Excise 
the  septum  if  it  is  deformed.  The 
premaxillary  bone  should  in  most  in- 
stances be  removed,  the  skin  over  it 
being  preserved.  Sir.  Wm.  Fergusson 
was  accustomed  to  incise  the  raucous 
membrane  and  shell  out  this  bone. 
The  premaxillar>-  bone  can  be  forced  back  into  line,  being 
held,  if  necessary,  by  catgut  suture  of  the  periosteum;  but 
if  saved  it  is  liable  to  necrose  and  its  teeth  soon  decay. 
Figure  141  shows  incisions  for  double  hare-lip. 

OpfmlioH  for  CUft  Palatt. — Early  operations  arc  very 
dangerous  in  bony  cleftt,  and  during  the  early  years  of 
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growth  the  clefts  diminish  in  siw.  Bony  clefts  should  be 
opcnitcil  upon  ulKtiit  the  twelfth  jisir.  Clefts  of  the  soft 
palate  only  may  t>c  opcrattxj  upon  in  tlie  third  year  (Thonias 
Smith).  For  cloiurr  of  0ft  sofl  palate  t^slapkyhrrkapky) 
Trcvts  says  the  following  instruments  arc  essentia):  Two 
sharp-pointed  tenotomes,  a  blunt-pointed  tenotome,  a  rect- 
angular knife,  two  pairs  of  long  forceps  (one  with  tenaculum 
points,  one  serrated),  a  fine  hook,  a  pair  of  sliarp- pointed 
curved  scissors,  scissors  curved  on  the  flat,  periostcum^clc- 
vators.  two  long-handled  needles  with  eyes  at  their  points, 
a  suture-catclicr,  a  tubtttar  needle  for  wire  sutures,  hjemo- 
static  forceps,  Whitehead's  gag  and  retractors,  silver  wire, 
silkworm  gut,  and  sponge-holders ;  also  an  electric  forehead 
light.  The  patient's  body  is  raised,  and  his  head  is  elevated 
and  rested  upon  a  sand-bag,  A  better  position  would  be 
that  of  Trendelenburg,  thus  avoiding  the  blood  trickling 
into  the  windpipe.  Chloroform  is  given.  The  gag  is  intro- 
duced ;  llic  edges  of  the  fissure  are  pared  with  the  tenotome ; 
tlie  sutures  arc  introduced  from  below  upward,  silkworm  gut 
being  u.ied  for  tlie  uvula  and  lower  part  of  the  velum,  silver 
wire  for  the  remainder  of  the  cleft;  each  suture,  as  it  is 
passed,  is  tied  or  twisted,  but  is  not  cut  until  the  next  suture 
is  inserted,  thus  serving  as  a  handle.  If  there  is  too  much 
teit.tion  to  allow  of  the  sutures  being  tied  as  they  arc  inserted, 
alt  the  sutures  are  passed  and  loosely  twisted ;  a  longitudinal 
incision  is  made  upon  each  side,  internal  to  tlic  hamular 
process,  the  mucous  membrane  being  cut  with  the  sharp  teno- 
tome, the  deeper  structures  being  divided  with  a  blunt  teno- 
tome; the  sutures  arc  tied  or  twisted  and  cut  (Fig.  142).  In 
Ffr^iiSQHs  operation  for  clefts  in  the  hard  palate  {ttranoplasty) 
the  mucous  edges  are  pared  and  the  sutures  inserted  but  not 
tied.  Make  an  incision  upon  each  side  down  to  the  bone. 
the  incision  being  midway  between  the  cleft  and  the  alveolus. 
Divide  the  bone  on  each  side,  by  means  of  a  chisel,  to  tlie 
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full  loiiglh  of  the  incision,  and,  using  the  chisel  as  a  lever, 
force  ciich  half  of  the  bone  toward  the  gap.  Tie  the  sutures, 
and  plug  each  lateral  incision  with  a  piece  of  iodoform  gaujcc 
(Fig,  143).  After  the  operation  for  cleft  palate,  put  the  pa- 
tient to  bed  for  one  week;  forbid  talking;  give  fluid  or  semi- 
solid food  for  three  weeks  at  intervals  of  two  or  three  hours: 


Kowaliit)- 


wash  out  the  mouth  very  often  (always  after  eating)  with  a 
carbolic  solution  (1  :  100)  or  a  solution  of  boracic  acid  and 
listerine.    Sutures  are  removed  in  from  two  to  three  weeks, 

Tonsue-tia  is  a  congenital  shortness  of  the  fra:num.  The 
tongue  cannot  be  protruded  beyond  the  incisor  teeth.  Swal- 
lowing is  interfered  with,  and  later  in  life  articulation  is 
impeded.  To  treat  tongue-tie,  tear  up  the  frenum  with  the 
thumb-nail.  If  this  fails,  catch  the  fn-Enuni  in  the  slit  in  the 
handle  of  a  grooved  director,  push  the  director  toward  the 
floor  of  the  mouth,  and  divide  the  fra;num  with  scissors 
curved  on  the  flat  and  pointed  toward  the  director. 

Ranula  is  a  dilatation  of  one  of  the  ducts  of  the  mucous 
glands  of  Nuhn  and  Hiandin.  These  glands  lie  on  each  side 
of  the  frxnum  of  the  tongue.  It  was  long  thought  that  a 
ranula  arose  from  obstruction  in  the  duct  of  the  sublingual 
gland.  A  ranula  appears  upon  the  floor  of  the  mouth  on 
one  side  and  pushes  the  tongue  toward  the  opposite  side. 
The  contents  of  a  ranula  resemble  mucus  or  saliva.     The 
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trtatmtnl  of  ranuU  is  by  the  seton ;  by  excision  of  a  por- 
tion of  the  cyst-wall  aiid  cauteriziition  of  the  laterior  with 
pure  carbolic  acid  or  with  1 5  inintiuji  of  a  solution  consisting 
of  10  parts  of  tincture  of  iodiii<:.  10  parts  of  water,  and  1  part 
of  iodide  of  potassium ;  or  by  cutting;  a  flap  from  the  cyst-wall 
and  stitching  it  aside  so  as  to  keep  a  permanent  opening. 

Exci«ioD  of  Tongue  (Kochir's  Method). — Kocber  used 
to  employ  a  preliminary  tracheotomy  in  tongue-excision, 
but  the  Trendelenburg  chair  renders  this  procedure  unneces- 
sary so  far  as  hemorrhage  is  concerned.  Always  clean  the 
mouth  well.  The  instruments  required  arc  a  scalpel,  retrac- 
tors, a  dr>*  dissector,  ))a:mostatic 
and  dissecting-forceps,  a  tenacu- 
lum, ancurysm-nccdlc,  tenaculum 
forceps,  needles,  sutures,  and  scis- 
sors. In  this  operation  the  pa- 
tient is  placed  in  the  Trendelen- 
burg position,  the  .surgeon  being 
on  the  affected  side.  Chloroforni 
is  given.  An  incision  is  nude 
from  behiiul  the  lobe  of  the  ear. 
along  the  anterior  edge  of  tbe 
3temo-cleido-mastuid  to  alx>ut 
the  middle  of  the  margin  of  this  muscle.  From  this  point 
the  incision  is  carried  to  the  hyoid  bone  and  then  to  the 
.symphysis  mcnti,  along  the  anterior  belly  of  the  digastric 
muscle  (Fig.  144).  The  flap  is  dissected  and  turned  up; 
the  facial  and  lingual  arteries  are  ligated :  "  the  submaxil- 
lary fossa  is  evacuated  "  (Treves) ;  the  sublingual  and  sub- 
maxillary glands  are  removed;  the  mylo-hyoid  muscle  is 
divided ;  the  mucous  membrane  is  incised  close  to  the 
jaw.  and  the  tongue,  caught  with  tenaculum  forceps,  is 
drawn  through  the  opening.  Split  the  tongue  in  the  middle 
with  sci5.sors,  and  remove  the  near  half.    If  the  whole 
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tongue  requires  removal,  perform  a  set  ligation  of  the  Ungual 
artery  of  the  opposite  side.  Arrest  bkeditig.  Some  sur- 
geons stitch  the  mucous  membrane  of  the  stump  to  the 
mucous  membrane  of  the  floor  of  the  mouth  ;  others  em- 
ploy no  sutures.  Kocher  docs  not  suture  his  skin-wound; 
other  surgeons  do,  and  employ  drainage-tube^.  Keen  ad- 
yises  closing  the  floor  of  the  mouth  if  possible.  Some  hours 
after  the  operation,  when  oozing  has  ceased,  dust  the  mouth- 
wound  with  iodoform.  The  patient,  as  soon  as  possible, 
is  propped  up  in  bed,  and  he  must  not  swallow  the  dis- 
charges if  it  can  be  avoided.  The  mouth,  every  half  hour, 
is  sprayed  out  with  peroxide  of  hydrogen  and  washed  with 
a  carbolic  solution  (l  :  60) ;  cverj'  three  hours,  after  a  washing, 
tile  floor  of  the  mouth  and  the  stump  arc  dried  with  absorb- 
ent cotton  and  dusted  with  iodoform.  For  twenty-four  hours 
after  the  operation  nothing  is  given  by  the  mouth  except  a 
little  cracked  ice,  the  patient  being  fed  per  rectum.  At  the 
end  of  twenty-four  or  forty-eight  hours  some  litjuid  food  is 
given  by  a  feeding-cup.  The  patient  will  soon  learn  to  swal> 
low,  hut  if  he  cinnot  swallow,  feed  him  with  a  tube.  Treves, 
in  his  clear  and  positive  direction.s  for  after-treatment,  slates 
that  nutrient  enemata  arc  to  be  continued  until  sufticient 
nourishment  is  taken  by  the  mouth ;  that  the  mouth  should 
be  flushed  out  by  irrigation,  and  must  be  washed  imme- 
diately after  taking  food;  that  morphia  is  to  be  avoided; 
and  that  the  patient  can  usLially  leave  the  ho.'ipital  in  from 
seven  to  ten  days. 

Stricture  of  the  CBsophnguB. — Fibrous  or  deatriaal 
stricture  ts  due  to  a  wound,  to  swallowing  a  corrosive  sub- 
stance, or  to  syphilis.  It  is  commonest  in  the  young,  and 
is  apt  to  be  situated  opposite  the  cricoid  cartilage.  Malig- 
nan(  or  catucrous  stricture,  which  arises  in  those  be>'ond 
middle  life,  is  more  common  in  men  than  in  women  It  is 
usually  due  to  epithelioma,  and  its  most  usual  site  is  on  a 
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level  with  the  cricoid  cartilage.  It  is  invxinably  fttal,  usually 
by  means  of  septic  pneumonia  or  starvation.  Sfasm»tiU  or 
hyUtri£al  stricture,  which  is  commonest  in  vr-omen,  is  asso- 
ciated with  the  stigmata  of  hysteria,  and  especially  with 
globus  (a  sense  as  of  a  ball  rising  in  the  throat);  a  bougie 
helii  ajjainst  it  is  only  temporarily  obstructed.  The  contrac- 
tion arises  suddenly, 
and  one  passage  of  a 
bougie  often  causes  it 
to  disappear. 

Symptoms  and 
Treaiment  of  Orgamc 
SfriclMre.  —  Difficulty 
of  flwailowing.  emaci- 
ation, rcgur^tation  of 
food  which  was  appar- 
ently swallowed  (be- 
cause of  dilatation 
above  tJie  stricture). 
Auscultation  as  fluid 
is  being  swallowed 
will  locate  the  ob- 
struction. The  bougie 
makes  the  diagnosis 
(Fig.  I4S.  B)-  In  fi- 
brous stricture,  feed 
the  patient  on  liquid 
food  and  on  food  cut  up  into  very  small  pieces.  Pass  a 
bougie  ever)-  day,  gradually  increasing  the  size.  In  cancer- 
ous stricture  bougies  are  dangerous;  if  Uiey  arc  passed,  it 
must  be  very  gently.  Tlit  passage  daily  of  a  soft-rubber 
catheter  maintain.-<  an  open  way.  Feed  upon  liquids,  through 
a  tube  if  necessary,  and  when  this  becomes  diflficult  or  impos- 
sible, perform  gastrostomy.     Symonds  advocates  permanent 
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tubagc  of  strictures.  The  younger  Gro-is  uclvomcd  s  course 
of  iodide  of  potassium  in  stricture,  bccau^ic  of  the  possibility 
of  syphilis.  The  operation  of  cesophagostowy  has  been 
undertaken,  but  witli  poor  success.  Excision  of  the  dis- 
eased portion  of  the  (esophagus  hai*  been  practised. 

Foreiim  Bodies  in  the  CEeopha«iis.^A  large  foreign 
body  in  the  oesophagus  is  apt  to  be  arrested  at  the  smallest 
part  of  the  tube,  opposite  the  cricoid  cartilage,  Foreign 
bodice  arc  frctiuently  caught  where  the  gullet  is  crossed 
by  the  left  bronchus  and  alsu  where  it  passes  through  the 
diaphragm.  Small  and  sharp  bodies  may  lodge  any- 
where. 

Symptoms  and  TrealmtHt. — If  the  body  is  large,  there  will 
be  pain  and  difficulty  in  swallowing,  and,  in  some  cases, 
dyspna-a.  If  the  body  is  sharp,  there  will  be  hemorrhage 
and  severe  pain.  A  patient  may  grow  accustomed  to  a  foreign 
body,  and  cease  to  notice  it ;  but,  on  the  contriiry,  the  for- 
eign body  may  produce  inflammation,  and  even  may  ulcerate 
into  the  windpipe,  the  pleura,  the  pericardium,  or  the  aorta. 
Even  after  a  foreign  body  has  been  removed  by  swallowing 
or  otherwise,  a  sensation  is  apt  to  remain  as  if  it  were  still 
lodged.  The  diagnosis  in  children  or  lunatics  is  made  by 
the  detection  of  the  body  by  external  manipulation  and  t^ 
feeling  it  with  an  oesophageal  bougie.  A  round  smooth 
body  is  grasped  with  forceps  and  pulled  out,  or,  if  titis  is 
impossible,  it  is  pushed  down  with  a  probang.  Sharp 
bodies  are  removed  with  a  horsehair  probang  (Fig.  145,  c). 
Coins  arc  removed  with  a  coin-catcher  (Fig.  145,  d).  Various 
forceps  are  employed  {Fig.  145,  A,  n).  Vomiting  sometime* 
displaces  a  foreign  body.  In  rare  instances  (Ksophagotomy 
is  demanded,  the  cut  being  made  on  the  left  side,  between 
the  trachea  and  the  larynx  in  front  and  the  carotid  sheath 
behind,  the  centre  of  the  incision  being  opposite  the  cricoitl 
cartilage.     After   removing  the   foreign   body,   suture   the 
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cL-sophai^s  with   catgut   and   ic«d   the   patient  through   a 
tube  for  one  week. 


XXVI.    DISEASES    AND    INJURIES    OF   THE 

ABDOMEN. 

Contusioi]  of  the  Abdominal  WalL — In  $OTite  cases  of 
contusion  of  the  abdominal  wall  only  the  |Kirictes  are  con- 
tused ;  in  other  cases  the  viscera  or  the  sbdoininal  tissues 
arc  injured.  In  simple  (UlaHeoMs  conlushn  tJicrc  is  con- 
siderable ithuck  if  the  injury  is  severe;  there  is  pain,  in- 
creased by  re.tpiratioD,  and  ecchymosis  soon  appears.  In 
treating  simple  contusion,  place  the  patient  at  rest  in  a 
supine  position;  obtain  reaction  from  the  shock;  give 
morphia  for  pain;  place  an  ice-bag  over  the  injur>-  from 
time  to  time,  and  in  the  intervals  of  its  application  use  lead* 
water  and  laudanum  locally.  If  much  blood  is  extravasatcd, 
as|Hi7ite  and  apply  a  binder.  Alicr  twenty-four  hours  apply 
inlemiittcnt  heat  by  ]K>ultice,  employ  an  ointment  of  ichthyol, 
aiul  move  the  boweU,  if  nece.4s.-kr)',  by  salines. 

Mitseular  Rupture  from  Contusiern. — In  this  injur)'  there 
are  severe  shock  and  pain  (increa.'«cd  by  rc3]Hratton  aitd 
movement).  Separation  between  the  fibres  of  the  muscle 
is  distinct  at  first,  but  it  is  soon  masked  by  effusion  of 
blood.  Such  injuries  may  cause  death,  or  they  may  lead 
to  hernia. 

The  treatment  is  the  same  as  for  simple  contusion.  Always 
apply  a  binder.  A  hernia  Is  returned  and  a  compress  is 
applied  over  the  opening  through  which  it  emerged.  If 
stningul.it ion  occurs,  operate  at  once. 

Bupturo  of  the  Stomach  without  External  Wound. — 
The  symptoms  of  this  injury  are — excessive  shock;  pain 
over  the  entire  abdomen,  e.-ipceially  over  the  epigastric 
region ;  and  vomiting  of  blood  if  the  mucous  membrane  is 
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torn.  After  imompUte  rupture  local  peritonitis  is  frequent; 
in  complete  rupture  the  escape  of  food  into  die  peritoneal 
cavity  causes  septic  peritonitis,  To  diagnosticate  between 
complete  and  incomplete  ruptures,  endeavor  to  distend  the 
viscus  with  hydrogen  gas :  in  incomplete  rupture  the  contour 
of  the  dil^tL-d  stomach  can  be  made  out  upon  the  surface ; 
in  complete  rupture  die  viscus  cannot  be  distended  and  the 
gas  passes  into  the  peritoneal  cavity,  proilucing  the  physical 
signs  of  ^mpanites  (Senn).  The  Ireatmcnt  in  i:oiii|)1ete  rup- 
ture 13  as  follows:  React  from  shock  and  at  once  open 
the  abdomen;  if  the  rent  is  not  visible,  find  it  by  inflating 
with  hydrogen ;  flush  out  the  stomach  and  the  peritoneal 
cavity:  sew  up  the  stomach-wound  with  a  double  row  of 
silk  sutures,  the  first  row  being  buried  and  including  the 
muscular  coat  and  mucous  coat,  the  second  row  being  lj:m- 
bcrt  sutures;  drain;  close  the  wound  in  the  parictes  with 
silkworm  gut;  fcc<l  by  the  rectum  for  four  days,  and  then 
begin  the  administration  of  a  very  little  food  by  the  mouth. 
In  incomplete  rupture  the  danger  is  perforation.  The  patient 
is  put  to  bed,  is  reacted,  is  fed  by  the  rectum  for  several 
days,  and  morphia  is  given   hypodermaticnlly. 

Rupture  of  the  Inteetiue  -without  Bxterual  Wound. — 
The  symptoms  of  this  injury  are  profound  shock,  tympani- 
tes, and  pain,  rapidly  followed  by  ptntonitis.  Vomiting 
conies  on  soon  after  the  accident,  the  vomite<I  matters  bcmg 
at  first  bloody  and  then  stercoraceous.  The  respiration  is 
thoracic,  the  tongue  is  dry,  and  great  thirst  exists.  The 
pulse,  which  is  slow  at  first,  becomes  small  and  rapid.  A 
high<tcnsion  pulse  goes  with  tympanites,  because  the  disten- 
tion of  the  bowel  greatly  decreases  the  amount  of.  blood  in 
its  coats,  ami  thus  increases  the  amount  of  blood  in  the  rest 
of  the  system,  Any  portion  of  the  intestine  may  rupture,  but 
the  ileum  is  most  liable  to  this  accident.  Blood  in  the  stools 
rarely  apiiears  early  enough  to  be  of  diagnostic  value.     The 
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escape  of  gas  into  the  peritoneal  cavity  may  cause  disappear- 
ance of  Rornial  livcr-dulness.  By  anx&theb'zing  tlic  patient 
hydrogen  gas  insufflated  into  the  rectum  will  come  from  tlie 
mouth  if  there  is  no  perforation  in  the  stomach  or  the  intes- 
tine; if  a  jicrforation  exists,  tj'mpaniles  is  much  increaiied. 
To  apply  rectal  insufflation  of  hydrogen,  generate  the  g-i*  in 
a  bottle  l>y  means  of  zinc  and  sulphuric  acid,  catch  the  gas 
in  a  lar^e  rubber  bag,  and  attach  the  tube  from  the  gas 
rc;$ervoir  to  a  lip  which  is  inserted  in  the  rectum.  Give  the 
patient  ether  to  relax  the  abdominal  muscles,  direct  an 
assistant  to  press  the  anal  mai^ins  against  the  rectal  tip,  and 
when  the  patient  is  unconscious  turn  on  the  stopcock  and 
press  upon  the  reservoir  (Scnn), 

Treatment. — Give  stimulants  by  the  rectum,  and  a  hypo- 
dermatic injection  of  morphia  and  atropia;  asepticize  and 
ana-sthetize.  Perform  a  laparotomy;  check  hemorrhage; 
find  the  rent,  and  close  it  by  I-cmbert  sutures  if  possible. 
It  nwy  be  necessary  to  perform  an  end-to-end  approxima- 
tion or  an  intestinal  anastomosis.  Flush  out  tlic  abdominal 
cavity  with  cooled  boiled  water.  The  hydrogcn^as  test  will 
discover  perforations. 

"  In  abdominal  operations  it  is  frequently  imperatively 
nccesitary  that  the  large  intestine  be  recognized  with  cer- 
tainty or  the  small  bowel  be  po.iitively  identified.  The  size 
of  the  tube  will  not  alw-iys  aid  in  this  recognition,  as  a  small 
intestine  may  be  di.stended  enormously  and  a  large  intestine 
may  be  contracted  to  the  size  of  a  finger  beciuse  of  obstruc- 
tion above.  Tlie  longitudinal  muscular  fibres  of  tlic  large 
bowel  are  accentu:itcd  in  three  portion.* ;  these  accentuations 
constitute  the  three  longitudinal  bands  which  begin  at  the 
caxum  and  terminate  at  the  end  of  the  sigmoid  flexure  of 
the  colon.  Each  band  is  composed  of  a  number  of  shorter 
bands,  the  shortness  of  these  constituent  bands  permitting 
the  sacculation  of  the  large  intestine.     Longitudinal  bands 
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iind  sacculation  arc  not  met  with  in  the  small  gut.  their  pres- 
ence or  absence  being  a  nieans  of  identification  in  many 
cases;  but  when  the  colon  is  much  distended  the  bands 
cannot  be  seen  distinctly  and  the  sacculation  disappears. 
From  the  large  intestine  only  spring  the  appendices  cpiplo- 
ica:  (small  overgrowths  of  fat  in  pouches  of  peritoneum), 
but  they  arc  sometimes  not  well  marked  except  upon  the 
transverse  colon,  and  when  emaciation  exists  they  may 
almost  entirely  disappear.  The  relatively  fixed  position  of 
the  large  intestine  and  the  free  mobility  of  the  snvill  bowel 
are  important  points  of  distinction.  The  foregoing  indicates 
that  it  is  not  always  easy  to  distinguish  between  colon  and 
small  gut,  and  that,  according  to  old  rules,  it  may  often  be 
necessary  to  make  large  incisions,  to  see  as  well  as  feel,  and  to 
handle  a  large  extent  of  the  bowel.  Any  scrap  of  knowledge 
that  will  shorten  an  abdominal  operation,  that  will  pentiit  of 
as  certain  work  through  a  smaller  incision,  and  that  will 
diminish  handling  of  intraperitoneal  structuR-s.  tends  to  in- 
crease the  chances  of  recovery.  For  these  reasons  the  writer 
suggests  a  method  of  bowel-identification  which  rests  upon 
the  facts  that  each  bowel  has  a  posterior  attachment,  that  the 
origin  of  the  attachment  differs  according  to  the  bowel  it 
supports,  that  a  single  finger  can  detect  the  origin  of  the 
peritoneal  support  of  any  section  of  the  bowel,  and,  this 
origin  being  known,  the  portion  of  bowel  it  supports  is 
with  certainty  dcducible.  In  an  exploratory  operation,  for 
instance,  the  finger  comes  in  contact  with  the  bowel :  to  de- 
termine whether  it  is  a  large  or  a  small  bowel,  note  first  if 
tile  structure  is  movable  or  is  firmly  fixed ;  next,  pass  the 
finger  over  the  bowel  and  let  it  find  its  way  posteriorly.  If 
dealing  with  a  small  bowel,  the  6ngcr  will  reach  the  origin 
of  die  mesentery  between  the  left  side  of  the  second  lumbar 
vertebra  and  the  right  sacro-iliac  joint ;  if  dealing  with  the 
lai^c  bowel,  the  finger  will  reach  tlie  origin  of  the  mcso 
30 


J 


^  MANUAL   OF  SURGERY. 

colon,  or  the  point  where  the  colon  is  fixed  posteriorly  and 
to  the  side"' 

After  flushing  out  the  abdomen  a  drainage-tube  is  inserted 
nmi  llie  wound  is  closed. 

Wounds  of  tbe  Abdominal  WoU. — Nea-petutraHng 
Wffumis  are  to  be  treated  on  general  principles.  Suture 
with  great  care  and  apply  external  support.  Ventral  hernia 
may  follow  a  large  wound. 

PcNftratin^  Wounds. — Thcjr)-w//tMWf  of  penetrating  wounds 
of  the  abdominal  wall  are  usually  those  of  shock  and  hem- 
orrhage, and  later  of  septic  peritonitis.  Empliysenia  is  apt 
to  occur.  Viscera  may  protrude.  In  an  incised  or  a 
lacerated  wound  some  of  the  contents  of  the  abdomen 
may  protrude.  If  protruding  viscera  are  uninjured,  they  arc 
cleansed  with  cooled  boiled  water  and  returned  into  the 
abdomen,  the  wound  being  cnlai^ed  if  necessary.  The  belly 
is  flushed  out  with  hot  sterilized  water  to  remove  blood-clots, 
a  drainage-tube  is  inserted,  the  peritoneum  is  sutured  with 
catgut,  and  the  muscles  and  integument  arc  approxintated 
with  silkworm  gut  If  the  viscera  are  injured,  treat  them 
appropriately.  In  punctured  and  in  gun.-ihot  wounds,  when 
the  inte^line  has  been  perforated,  rectal  insufflation  of  hydro- 
gen will  often  disclose  tlic  fact,  but  evisceration  may  be  neces- 
sary. AIwa>'s  arrest  bleeding.  In  punctured  wounds  enlarge 
the  wound  of  entrance,  examine  for  injury  of  viscera,  close 
perforations  if  any  are  found,  flush  out  the  belly,  drain,  and 
close  the  wound.  In  gunshot  wounds  examine  for  a  wound 
of  exit ;  follow  the  track  of  entrance  by  means  of  a  knife  and 
a  grooved  director ;  open  the  pcntoncum ;  arrest  hemoiw 
rhagc ;  look  for  perforations  and  close  them ;  examine 
viscera ;  search  for  the  ball,  but  not  long,  and  if  it  is  found, 
remove  it ;  flush  out  the  belly  with  hot  sterilised  water 
dry  with  sponges ;  drain ;  and  close  the  wound.     In 
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cases  of  pcnclratinu  wounds  of  the  abdomen  cntcnxtomy 
will  be  required,  and  also  entcrorrhaphy.  Irrigation  of  the 
cavity  is  only  required  when  the  contents  of  the  stomach  or 
til*:  bowel  have  escaped  or  when  a  considerable  hemorrhage 
has  taken  place.  The  surgeon  should  drain  when  the  con- 
tcnu  of  the  stomach  or  the  intestines  have  escaped,  when 
hemorrhage  is  severe,  or  when  the  liver,  pancreas,  kidnc>-,  or 
spleen  is  damaged.  Active  stimulation  and  artificial  heat  are 
needed  immediately  aller  the  operation,  to  combat  shock. 
The  altcr-trcatment  consists  of  rest,  opium  in  small  amounts 
to  arrest  peristiltic  action,  avoidance  of  food  by  Ihc  stomach 
for  forty-eight  hours,  and  llic  administration  of  brandy  and 
water  from  time  to  time.  Feed  by  Ihc  rectum  for  two  days. 
On  the  appearance  of  the  first  sign  of  penlonitii;  forty-eight 
hours  or  more  afier  the  operation,  give  a  saline  cathartic.  It 
will  not  do  to  purge  during  tlie  first  forty-eight  hours  after  the 
operation.  When  there  is  no  sign  of  peritonitis,  do  not  purge 
until  the  fourth  day.  After  forty-eight  hours  liquid  food  can 
usually  be  given  by  the  stomach.  Solid  food  may  be  given 
■ifler  seven  or  eight  days,  but  the  patient  must  not  leave  his 
bed  until  the  wound  is  solidly  united,  because  of  the  danger 
of  ventral  hernia,    .\  stipporl  should  be  worn  for  a  long  time. 

Foreign  Bodies  in  the  Alimentary  Canal. — Most  foreign 
bodies  are  passed  with  the  feces.  A  purg-itive  should  navr 
be  given  to  expedite  ihe  pas.tage  of  a  foreign  body,  because 
increased  peristalsis  means  increased  danger  of  impaction  or 
of  perforation.  Endeavor  to  encrust  the  foreign  body,  and 
thus  Ics.scn  the  danger  of  perforation,  by  feeding  with  bread 
and  milk  only  for  several  days,  and  at  the  end  of  this  period 
give  a  mild  laxative.  An  exclusive  diet  of  mush  or  of 
mashed  potatoes  has  been  suggested.  If  a  foreign  body 
lodges  in  the  stomach,  perform  a  gastrotomy. 

Cancer  of  the  Stomiicb. — Surgical  treatment  may  aim  at 
the   excision  of  the   growth,  or  may  seek  to  remove  the 
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mechanical  iiii[)i;dini(;nt  to  the  entrance  of  food  into,  or  tf 
emergence  of  fooil  from,  the  stomach.  In  stricture  of  the 
cartliac  oriRce  of  the  stoitiuch  tltc  surgeon  usually  keeps  the 
pasiKige  open  us  long  as  possible  by  the  fR-qucnt  passage  of 
a  tube,  and  through  this  tube-  introduces  liquid  food.  Some* 
times  a  small  tube  is  introduced  and  permanently  retained. 
If  a  tube  cannot  be  introduced,  gastrostomy  13  pcrfornied. 
and  through  this  artificial  opening  the  patient  is  fed  (p.  635). 
In  cancer  of  the  pylorus  limited  in  extent  and  without 
lymphatic  involvement,  pytorcctomy  may  be  performed ;  but 
in  cancer  which  has  widely  infiltrated  the  coat*  of  the  stom- 
ach and  has  involved  the  lyiiiph-ntic  glands,  gaslro-enteros- 
tomy  is  performed  as  a  p3lli.uive  measure,  the  patient  duritig 
the  balance  of  his  life  subsisting  upon  liquid  or  semi-liquid 
foods  and  submitting  to  frequent  irrigation  of  the  stomach 
to  remove  food-residue.  In  cases  of  incradicible  cancer  it 
is  usually  best  to  create  the  opium-habil. 

Cicatricial  stenoms  of  the  oriflcoB  of  the  stomaoh  results 
from  the  healing  of  an  ulcer,  the  swallowing  of  a  corrosive 
substance,  or  a  traumatism  from  a  foreign  body.  Constnc- 
tion  of  the  cardiac  orifia  is  indic.itcd  by  gnuiually  increasing 
diHicidty  in  .iwallowing.  After  a  time  the  oesophagus  above 
the  stricture  dilates  or  pouches;  the  fluid  food  jiasscs  into 
the  stomach,  but  the  solid  food  lodges  in  the  tt^!;ophagcal 
pouch  and  is  soon  regurgitated.  The  site  of  the  stricture  is 
located  by  a  bougie.  If  the  constriction  be  malignant,  the 
patient  will  l»c  found  to  be  beyond  middle  life,  a  lumor  may 
possibly  be  felt,  the  vomit  is  occasionally  bloody,  and  emacia- 
tion is  rapid  and  decided.  If  the  constriction  be  cicatricial, 
the  history  will  exhibit  the  cause.  Constriction  of  the  pyl^e 
firifiet  causes  retention  of  food  and  dilatation  of  the  stomach. 
D)'spcptic  symptoms  will  be  found  to  have  been  long  present. 
A  tube  passed  into  the  .<:tomach  permits  of  the  injection  of 
fluid  so  as  to  fill  tiie  stomach.     When  the  fluid  runs  out  it 


contains  portions  of  undigested  food  ealen  d;iys  before,  and 
mcisurenicnt  of  the  liquid  shows  that  ihc  capacity  of  the 
stomach  is  enormously  increased.  If  air  bi;  forced  through 
the  tube,  the  outhne  of  the  distended  stomach  is  at  once 
made  clear  The  u.'sual  method  of  distending  the  stomach 
is  by  a  Seidlitz  powder:  two  solutions  are  made;  the  bicar- 
bonate solution  is  swallowed  at  once,  and  the  tartaric  solu- 
tion is  taken  afterward  in  small  amounts  at  a  tinic. 

Treatment. — Cardiac  stenosis  requires  dilatation  with 
bougies  and  the  maintenance  of  the  restored  calibre.  If 
this  dilatation  is  unsatisfactory,  perform  a  gastrotomy,  push 
a  small  bougie  from  the  mouth  into  the  stomach,  tic  a  string 
to  the  bougie,  draw  the  string  through  the  stricture,  use  the 
string  as  a  saw  to  cut  the  fibrous  bands,  {xiss  a  full-sized 
bougie,  close  the  wound  in  the  stomach,  and  maintain  the 
calibre  by  the  repeated  pa-ssage  of  dilating  inntrument*.  If 
no  instrument  can  be  passed  through  the  stricture,  perform 
a  gastrotomy,  introduce  an  Instrument  from  below,  and  use 
Abbe's  string  saw.  If  no  instrument  can  be  passed  from 
below,  convert  the  g,-istrotoniy  into  a  gastixutomy.  Pyloric 
stenosis  is  treated  by  a  gastrotomy  and  digital  divulsion  of 
the  stricture  (Loretu'.s  operation),  by  pyloroplasty  (Heinekc- 
MikulicK  openuion).  or  by  gastro-enterostomy, 

Inteetinal  Obfitruotfon  (Ileus  or  Entero-stcnosis). — Intes- 
tinal obstriictiiin  is  a  condition  in  which  fecal  movement  is 
mechanically  impeded  or  prevented.  It  may  be  either  partial 
or  compUli.  Aaitf  obitniettan  is  due  to  a  sudden  narrowing 
or  occlusion  of  the  lumen  of  a  portion  of  the  intestine. 
Omrnk  obstruction  is  due  to  a  gradual  narrowing  of  the 
lumen  of  a  portion  of  the  intestine,  and  it  may  at  any  time 
become  acute.  If  obstruction  to  ctrculitlion  in  the  wall  of 
the  bowel  occur*,  the  condition  becomes  one  of  strangula- 
tion. Intestinal  obstructions  arc  classified '  as  follows : 
'  Aflci  'I'revM,  in   Utaik't  DUriemiry. 
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1.  Ssrangulation  by  bands  or  in  a/vrtitres,  tiic  commonest 
form,  is  due  to  |>critoncal  adhesions,  but  the  band  may  come 
from  the  omentum.  Strangulation  may  take  place  by 
Meckel's  diverticulum,  a  structure  due  to  persistence  of  the 
vitelline  duct,  and  coming  off  from  the  ileum  from  twelve  to 
thirty-six  inches  above  the  ilco>c;ccal  valve.  Strangulation 
niny  t.ike  place  beneath  an  adherent  appendix,  a  Fallopian 
tube,  a  portion  of  mesentery,  or  the  pedicle  of  an  ovarian 
tumor,  or  it  may  take  place  in  an  omental  or  a  mesenteric 
aperture.  Strangulation  by  bands  or  apertures  usually  in- 
volves the  ileum,  and  sometimes  the  colon.  This  form  of 
obstruction  is  identical  with  hernia  excepting  in  the  absence 
of  an  external  protrusion, 

2.  Voivnlus,  or  twisting  of  the  bowel.  The  twist  may  be 
about  the  mesenteric  axis  or  on  the  axi.*  of  the  bowel  itself, 
or  two  intetttinal  coils  may  be  twisted  together.  Volvulus  is 
commonest  in  the  sigmoid  flexure. 

3.  Imussusci-pfioH '\H.\\c  invaginationof  a  portion  of  bowel- 
wall  into  the  lumen  of  an  adjacent  part  One-third  of  all 
cases  of  obstruction  are  due  to  this  MUse  (Treves).  There 
arc  four  varieties:  the  ilco-ttgcat.  in  which  the  ileum  and  the 
ileo-cxcal  valve  pass  into  the  cxcum  and  colon ;  the  colir, 
in  which  the  lai^c  intestine  is  prolapsed  into  itself:  the  iltal, 
in  which  the  small  intestine  alone  is  involved  ;  and  llie  ilro- 
tclU,  in  which  the  ileum  prolapses  through  the  ilco-ca-cal 
valve.  Tile  first  variety  is  the  commonest  Intussusception 
is  due  to  active  peristalsis. 

4.  Stricturi  of  the  tnUsUne,  which  stricture  may  be  cither 
cicatricial  or  cancerouic. 

5.  Obslrvction  by  Tnmors  of  the  Btwtl  and  by  Foreign 
Bodies. — Tumors  may  be  innocent  or  malignant.  Foreign 
bodies  include  certain  substances  that  have  been  swallowed, 
gall-stones,  and  enteroliths,  or  intestinal  calculi  Foreign 
bodies  are  apt  to  lodge  in  the  lower  portion  of  the  ileum  or 
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in  the  cecum,  and  tlivy  may  cause  ulceration  at  the  scat 
of  lodgc-iiient.  If  a  giilUsIoiie  is  sufHck-ntly  large  to  cause 
obstruction,  it  cannot  have  passed  tlie  duct,  but  must  have 
ulcerated  into  the  bowel  from  the  gall-bladder  (Treves). 

6.  Obslrtiction  by  tumors,  efc.  outside  Ike  botoel,  among  the 
causes  of  which  are  retroflexion  or  retroversion  of  the  womb, 
especially  in  pregnancy,  cysts  or  tumors  of  the  kidneys, 
ovaries,  uterus,  etc.,  and  enlarged  .spleen,  Obstruction  from 
any  of  the  above  causes  takes  pljice  in  the  rectum  or  the 
sigmoid  flexure. 

7.  Obstruction  from  fecal  etecumulation  is  due  to  paresis 
or  paralysis  of  the  bowel  and  the  diminution  or  abolition  of 
pcristilsis.  Paresis  or  pnralyst.t  arisen  in  the  colon.  Treves 
mentions  among  the  rare  forms  of  obstruction  kinkinp;  of 
the  bowel,  aclhcsion:«  matting  the  bowels  together  or  com- 
pressing the  gut,  and  shrinking  of  the  mesentery. 

Symptoms  of  Acute  Obstruction. — Severe  colic  comes 
on  suddenly,  the  pain  varying  in  intensity,  but  at  no  time 
entirely  ceasing;  there  is  constipation  which  soon  becomes 
absolute,  not  even  wind  being  passed;  vomiting  is  early — 
first  of  the  contents  of  the  stomach,  next  of  bilious  matter. 
and  finally  of  feces  (stercoraceousj ;  the  abdomen  becomes 
distended  and  tender ;  some  fever  may  be  found  at  the  start, 
but  collapse  soon  ari.scs ;  tlic  temperature  is  subnormal ;  the 
facets  Hippocratic;  the  pulse  is  rapid  and  feeble;  and  the 
amount  of  urine  pa.ised  is  vciy  small.  In  obstruction  of  the 
upper  third  of  the  ileum  true  fecal  vomiting  cinnot  occur. 
The  tongue  is  dry.  the  mind  is  clear,  and  miL^cular  cramp 
may  occur.  Intestinal  peristalsis  above  the  obstruction  may 
be  detected  through  the  abdominal  wall,  [f  obstruction  is 
high  tip  in  the  small  intestine,  tympanites  does  not  occur. 

Symptoms  of  Ohronfo  Obatmotlon, — At  intervals  there 
arise  attacks  uf  pain  which  become  gradually  more  frequent 
and  severe  and  are  linked  with  vomiting  and  constipation, 
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tlic  vomiting  not  bcinjj  stercoraceous  and  the  constipation 
not  being  absolute.  Between  tile  painful  seizures  the  patient 
complains  of  constipation  alternating  with  fluid  dtarrhtra, 
distention  of  the  belly,  some  abdominal  uneasiness, anorexia, 
and  dyspepsia.  The  attacks  recur  with  increasing  frequency 
and  severity,  and  acute  obstruction  may  ari&c  or  the  patient 
may  Ik:  worn  out  by  pain,  vomiting,  and  want  of  food. 

Dio^OBis. — The  dett-nntnalion  of  l/u  seal  irf  UsioH  re- 
quires rectal  examination.     An  intussusception  may  .some- 
times be  foil.    Vayinal  examination  maybe  demanded.    Pain 
is  apt  to  arise  at  the  seat  of  obstruction  or  to  radiate  from 
there.     I'aljiation  may  <lctcct  a  tumor.     Rectal  insufllation 
of  hydrogen  may  locate  the  obstruction  by  causing  great 
distention  below  it.    Kntire  .luppres-iion  of  urine,  early  vomit- 
ing which  is  not  truly  stcrcoraccou.<t,  absence  of  abdominal 
dtittention,  and  rajMd  collapse,  mean  obstruction  in  the  duo- 
denimi  or  in  the  jcjnnum.     Karly  vomiting,  which  is  often 
stercoraceous  in  a  rapidly  progressive  ease  with  great  dis- 
tention of  the  umbilical   region,  means  obstruction  of  the 
ileum  or  the   caecum   (Pepper).     Distention  of  the   entire 
abdomen   and   of  the   flanks,  linked   with   tenesmus,  with 
less  intensity  of  symptoms,  less  rapidity  of  progress,  and 
less  diminution  of  urine  than  in  the  above-cited  forms,  means 
obstruction  low  down  in  the  colon  or  in  the  rectum  (Pepper). 
A  test  for  obstruction  in  the  adult  lat^c  intestine  is  an  injec* 
tion  by  a  fountain  syringe :  if  six  quarts  can  be  introduced, 
there  is  no  obstruction  in  the  large  intestine ;  if  less  tlian  four 
quarts  can  be  introduced,  there  is  probably  obstruction  in 
the  lai^  intestine.    The  passage  of  a  sound  in  the  rectum 
is  generally  useless  and  is  often  unsafe. 

Thf  HeUrmiaatioH  0/  l/te  caustUhv  eDnditioH  is  always  diffi- 
cult and  is  often  impossible.  Intussusception  is  tlie  common 
cause  in  children.  A  tumor  can  usually  be  felt  in  the  right 
iliac  fossa,  tenesmus  exists,  and  bloody  mucus  is  passed. 
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The  abdomen  is  rarely  distended  or  tender.  Voiiiiting 
occurs,  but  it  is  seldoii)  stercoraceous.  The  prolapse  mxy 
be  d<:tcctcd  by  a  finger  in  the  rectum.  In  obstruction  from 
bands,  internal  hernia,  etc.  tliere  is  a  record  of  peritonitis, 
of  a  traumatism,  of  a  violent  cfTort,  or  of  pelvic  pain.  The 
attack  is  sudden  in  onset,  is  fierce  in  character,  and  is 
usually  excited  by  violent  exercise  or  the  taking  of  food. 
Vomiting  is  e:irly  and  intractable,  and  it  soon  becomes 
stercoraceous;  pain  is  violent;  tympanites  and  abdominal 
tenderness  appear  after  the  attack  has  lasted  for  some  little 
time;  obstruction  is  complete,  no  wind  even  being  passed; 
collapse  soon  appears ;  no  tumor  can  be  detected,  and  rectal 
examination  is  negative.  Volvulus,  which  is  usually  located 
in  the  sigmoid  flexure,  is  preceded  by  c0nstip.1t inn.  The 
syniptom.'i  come  on  with  explosive  suddenness,  and  rapidly 
attain  great  severity.  Constipation  is  absolute ;  vomiting  is 
liile  and  is  rarely  stercoraceous ;  no  tumor  can  be  detected ; 
rectal  examination  is  negative;  abdominal  distention  and 
tenderness  are  early  and  pronounced ;  collapse  is  not  so 
rapid  or  so  grave  as  in  the  previously^considered  forms. 
Obstruction  by  a  foreign  body  may  sometimes  be  inferred 
by  the  history  of  some  such  body  having  been  swallowed. 
The  obstructing  body  can  occasionally  be  felt  during  palpa- 
tion. Abdominal  distress  may  exist  for  days  or  weeks  before 
obstruction  occurs.  Vomiting  is  late  and  is  rarely  severe, 
but  pain,  tenderness,  and  distention  are  marked.  In  obstruc- 
tion from  gall-stones  there  will  be  a  record  of  one  or  more 
nttacks  of  hepatic  colic.  Pain  is  early  and  .-icutc,  and  vomit- 
ing is  invariable  and  usually  becomes  stercoraceous.  In 
obstruction  from  fecal  accumulation  chronic  obstruction 
evolves  into  acute  obstruction,  pain  and  vomiting  are  late 
or  even  absent,  and  the  mass  of  feces  can  often  be  felt  by 
rectal  examination  or  by  abdominal  palpntion,  In  some  cases 
the  fluid  elements  of  the  feces  juss,  but  the  solid  elements 
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aL^^lutiDatcon  the  walls  of  t1i<:  bowi:l  (tlie  ^iarrhtea  of  con 
pation).  Obstruction  from  strictures  or  from  pressure  comes 
on  acutely  after  a  prolongnl  period  of  disturbance,  during 
whicli  period  occurred  attack  after  attack  of  temporary 
obstruction,  complete  or  partial.  A  history  of  blood  or  pus 
in  the  stools  would  indicate  tumor  of  the  bowel ;  a  histoiy 
of  blood  or  pus  having  been  absent  would  indicate  pressure 
from  without  {I'cppcr).  lu  functional  obstruction  there  is  no 
local  pain,  no  tenderness,  no  tumor,  no  tendency  to  collapse, 
but  simply  distention  and  absolute  constipation,  and  pos- 
sibly non-fecal  vomiting  occurring  in  a  neurotic  or  hysterical 
subject.  A  phantom  tumor  due  to  a  local  distention  of  the 
■intestine  from  limited  muscular  spasnt  disappears  under 
ether. 

Separation  of  Inteslinal  Obstruction  from  Other  Diseases. — 
Always  examine  for  a  strangulated  hernia  at  ever)*  hernial 
outlet.  If  obstruction  is  complicated  with  an  irreducible 
hernia  abo\x-  the  seat  of  lesion,  the  hernia  will  always  enlarge 
and  become  tender  because  of  accumulation  of  feces  (Pepper). 
Functional  obstruction  may  attend  peritonitis  or  may  fol- 
low the  reduction  of  a  hernia  Appendicitis  with  peritonitis 
may  cause  symptoms  similar  to  those  of  obstruction,  but 
there  is  fever,  a  history  of  trouble  in  the  right  iliac  fossa, 
and  the  vomiting  is  not  stcrcoraceous.  Pepper  says  that 
acute  hemorrhagic  pancrcititis  produces  symptoms  so  nearly 
identical  with  those  of  intestinal  obstruction  that  a  diagnosis 
cannot  he  made.  Poisoning  bv  arsenic  or  by  corrosive  sub- 
limate shoiilil  not  be  confounded  with  intestinal  obstruction. 

Pto^obIb. — Without  surgical  interference  most  cases  of 
acute  intestinal  obstruction  die  within  ten  days,  usually 
within  seven  days.  Dt-alh  may  be  due  ti>  shock,  to  ex- 
haustion, to  perforation,  to  peritonitis,  or  to  olMtiuction  of 
respiration  .nnd  circulation  by  tympanite*.  Recovery-  occa- 
sionally happens  by  the  formation  of  a  fistula  externally  or 
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into  another  portion  of  the  bowt-l.  I  n  acute  obstruction  from 
foreign  bodies  the  obstructing  body  occasionally  passes. 
Volvulus  and  strangulation  by  bands  arc  almost  invariably 
latal  unless  an  operation  is  performed.  In  intussusception 
recovery  occasionally  follows  the  sloughing  away  of  the  pro- 
lapsed gut.  but  stricUire  almost  inevitably  follows  tliis  rare 
event.  Functional  obstruction  gives  a  good  prognosis.  The 
prognosis  of  chronic  obstruction  deiwiuls  upon  the  causa- 
tive lesion,  and  is  not  nearly  so  grave  as  is  that  of  acut« 
obstruction. 

Treatment. — In  acute  obstruction  it  is  usually  customary 
to  empty  the  stomach  by  lavage  and  to  evacuate  the  rectum 
by  means  of  copious  injections  given  while  the  patient  is  in 
the  knee-chcftt  position.  Hutchinson's  method  of  taxis  nnd 
niaH.t.ige  is  uncertain,  and  is  more  liable  lo  inflict  harm  than 
to  confer  benefit.  Some  surgeons  apply  constant  compres- 
sion to  the  abdomen  by  means  of  straps  of  ailhc«ive  plaster. 
Puncture  of  the  intestine  with  an  aseptic  hypodermatic  needle 
introduced  obliquely  will  relieve  gaseous  distention.  The 
passage  of  a  small  tube  from  the  anus  to  the  sigmoid  flexure 
will  empty  the  colon  of  gas  if  no  obstruction  intervene.  In 
{RtUMHSception,  give  no  food  by  the  stomach,  give  opium  nnd 
belladonna  to  stop  peristalsis,  and  distend  the  bowel  below 
the  obstruction  with  hydrogen  gas.  Wash  out  the  rectum 
with  copius  injections,  give  an  anassthctic.  and  in'^ufflatc  the 
ga£.  If  this  fails,  and  the  condition  of  the  patient  is  good, 
perform  laparotomy.  In  obstruction  from  fecal  impaction, 
use  large  rectal  injections  and  give  small  repeated  doses  of 
salines  or  a  mixture  of  castor  oil  and  oil  of  turpentine:. 
If  there  are  signs  of  inflammation,  do  not  give  cathartics, 
even  in  small  doses,  but  give  opium  and  belladonna  to  arrest 
vomiting  and  to  relax  spasm.  Impactions  in  the  rectum  cin 
be  spooned  away.  In  acute  intestinal  obstruction,  if  the 
symptoms  grow  worse,  do  not  wait,  but  open  the  abdomen 
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bcrorc  collapse  comes  on  and  find  Uit:  cause  of  the  obstruc- 
tion. If  it  is  a  gail-stonc  or  enterolith,  try  to  crush  it  without 
opening  the  intestine ;  if  this  faiU,  pusli  it  up  a  little  distance, 
incise  the  bowel,  remove  the  stone,  and  close  the  incision 
with  Ljembert  sutures.  If  there  be  fecal  obstruction,  break 
up  the  masses  by  pressure  and  push  the  fecal  plug  down.  If 
there  be  inlu.*susception,  reduce  the  prolapse  and  shorten 
the  mesentery,  but  if  reduction  is  impossible  perform  an 
anastomosis,  or  a  resection  and  cntcrorrhaphy,  or  make  an 
artificial  anus.  In  volvulus  untwist  and  shorten  the  meiscn- 
tcry.  but  if  this  is  impossible  treat  as  an  irrcductblc  invagi- 
nation. In  obstruction  from  adhcitons,  try  to  separate  them 
and  straighten  out  the  bowel,  stitching  healthy  [>eritoneuni 
over  each  raw  s|>ot  to  prevent  recurrence.  Anastomosis 
may  be  necessary.  In  flexion,  separate  the  intestine,  remove 
the  flexion  by  a  V'shajK-d  inci»ton,  and  suture  the  wound 
in  the  bowel  (Senn).  In  chronic  obstruction  it  is  often 
advisable  to  perform  an  exploratory*  laparotomy  and  deter- 
mine by  the  condition  what  is  to  be  done.  Some  tumors 
external  to  the  bowel  arc  removed.  Growths  in  the  bowel- 
wall  may  be  removed  by  resection  of  the  involved  portion 
of  intestine.  Anastomosis  may  be  performed,  or  an  artificial 
anus  may  be  neccssar>'. 

Appendicitis. — Appendicitis,  which  is  an  inflammation 
of  the  vermiform  appendix  of  the  caxum.  is  almost  in* 
variably  the  primary'  lesion  of  all  of  those  variotis  con- 
ditions known  as  typhlitis,  pcrity-phlitis,  paraty-jJilitis,  etc. — 
terms  which  no  longer  imply  pathologici!  entities,  and 
arc  in  most  instances  well  relegated  to  obscurity.  The 
appendix  is  a  diverticulum  tmusculo>memhrani)u«  in  struc- 
ture) which  comes  from  the  posterior  and  internal  part  of 
the  head  of  the  colon;  and  whicli  has  no  physiolo^cat 
function  (in  hcrbivom  and  rodents  it  i*  a  functionally  active 
of^an).     The  structure  of  the  appendix  is  identical  with  the 
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striicttiri;  of  the  colon.  The  .-ippcndix  averages  about  four 
and  a  half  inches  in  len^h,  nnd  iu  diameter  is.  as  a  rule, 
about  equal  to  that  of  a  No.  9  Engli-«h  bougie;  its  canal  is 
narrow  and  is  partly  closed  by  the  valve  of  Gcriach  (Tala- 
mon).  The  ap]x.'iidix  enters  the  caecum  at  its  posterior  in- 
ternal part,  wliich  ])art  is  usually  the  scat  of  the  most  intense 
pain  in  inflammation;  it  is  known  as  "  McBumc>''s  point." 
and  corresponds  to  a  point  on  the  surface  two  inches  from 
the  spine,  on  a  line  drawn  from  the  umbilicus  to  the  anterior 
superior  iliac  spine.  The  free  part  of  the  aj^cndix  in  one- 
third  of  all  persons  is  in  relation  with  the  posterior  surface 
of  the  ca;cum  ;  in  almost  one-third  of  all  persons  it  is  fixed 
in  the  iliac  fossa,  so  that  if  perforation  occurs  the  contents 
will  be  voided  in  the  retroperitoneal  tissue  (iliac  abscess). 
In  some  cases  it  is  external  to  the  Citcum;  in  some  it  passes 
downward,  and  in  some  inward,  In  about  two-thirds  of  all 
cases  the  appendix  is  completely  covered  with  peritoneum; 
in  one-third  of  all  cases  it  is  in  conuct,  in  some  part  of  its 
length,  with  cellular  tissue  (Talamon). 

Eliohgy  and  Pathology. — Appendicitis  is  very  rare  in  in- 
fant:s,  but  is  common  at  any  period  beyond  childhood.  Non- 
traumatic catarrhal  or  ulcerative  inflammation  may  arise,  prob- 
ably from  the  action  of  the  b.icteriuni  coli  commune  of 
Escherich,  When  non-traumatic  inflammation  occurs,  swell- 
ing of  llio  mucous  membranes  occludes  the  opening  into  the 
colon,  and  the  lumen  of  the  appendix  increases  and  fills 
up  with  a  thicV-  or  muco-purulent  fluid.  Ulcers  sometimes 
form,  which  may  only  involve  the  mucous  membrane,  may 
pass  deeply  into  the  coats,  or  may  even  perforate.  A  com- 
mon cause  of  appendicitis  i.s  the  presence  of  scybala,  which  arc 
little  masses  of  hardened  feces  that  arc  at  first  moist  and  soft, 
but  soon  become  dry  and  liard.  They  are  usually  formed  10 
the  caxum,  and  not  tn  the  ap)>en(lix.  This  lact  is  proved 
by  their  outline  rarely  being  that  of  the  appendix  (Talamon). 
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Tliciw  scybala  are  formed  by  small  purtion.i  of  fecc-s  lodging 
in    tlcp result Joa3   found   bctuct-n   the   longitudinal    niuscuUr 
fibres  of  the  colon,  taking  the  &hapc  of  th«  depressions, 
and  bciti;;  forced  out  by  ]x.'ri^taUis.     Talamon  states  that  a 
concretion  may  form  in  a  very  large  appendix.     When  a 
concretion  enters  the  appendix  and  becomes  impacted,  the 
appendix  strives  to  expel   it  by  muscular  conlructton,  and 
violent  symptoms  are  produced  (appendicular  colic).     For- 
eign bodies.  Much  as  pins,  fish-bones,  and  grape-seeds,  may 
enter  the  appendix,  but  they  do  .10  f»r  lesit  oRen  than  is  gen- 
erally supposed,  most  alleged  grape-seeds  from  the  appendix 
being  only  fecal  concretions.     Appendicitis  due  to  a  foreign 
body,  such  as  a  giape-secd  or  a  pin,  is  known  as  traumatic; 
appendicitis  due  to  a  concretion  is  known  as  itereoral.     A 
foreii;n  body  may  produce  instant  perforation  at  the  site  of 
the  body.     If  impaction  of  a  foreign  body  or  concretion 
occurs,  the  orifice  of  the  appendix  is  closed,  the  circulation 
is  soon  cut  off,  the  secretions  arc  retained,  tite  coats  become 
congested,  the  diverticulum  enlarges  enoritiouidy,  microbes 
multiply  with  grc.it  rapidity,  and  the  wall  of  the  congested 
appendix  inflames  and  ulcerates   and  is  finally  perforated. 
Some  hold  that  cuLirrhal  appendtciti.s  can  result  from  exten- 
sion of  a  catai  rh  of  the  colon  and  can  arise  from  external 
traumatism.     If  before  3  perforation  tlie  appendix  adhere!) 
to  the  cellular  tissue  behind  the  caecum,  cellulitis  or  abscess 
without  peritonitis  may  result.     When  appendicitis  goes  on 
to  perforation,  there  is  almost  always  some  peritonitis;  but 
if  the  steps  to  perforation  are  gradual,  the  peritonitis  may 
be  local,  and  will  sometimes  by  effusion  of  lymph  make  a 
barrier   between   the   appendix   and   the   peritonea!    cavity 
before  perforation   occurs.     When   perforation  takes  place 
at  all  suddenly,  septic  peritonitis  is  inevitable.     Fcritonitts 
can  arise  without  perforation  by  contiguity  of  structure  or 
by  migration  of  the  bacterium  coli  commune  through  the 
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congested  walls  of  an  obstructed  ajipendix.  In  some  cases 
pofforation  t^kes  place  into  the  peritoneal  cavity,  but  pus  is 
cireuimeribed  by  matting  together  of  the  intestines  witti 
phistic  exudate.  The  appendix  may  become  gangrenous 
very  rapidly  or  after  some  time.  In  some  cases,  if  the  per- 
foration is  very  small  and  the  appendix  is  swathed  in  lymph, 
or  if  perforation  docs  not  occur,  tlic  inflammation  may  sub- 
side. I'crforation  rarely  occurs  from  liquid  pressure  or  from 
the  pressure  of  concretion;  it  is  generally  due  to  ulceration 
or  to  the  action  of  micro-oi^anisms.  Appendicitis  which 
subsides  may  at  any  time  recur,  and  the  life  of  ihe  {Mlient 
is  under  constant  menace.  An  enormous  iiumbtr  of  people 
have  had  appendicitis.  ToU  recorded  five  hundred  autopsies, 
and  in  thirty-six  per  cent,  of  them  then;  were  positive  signSJ 
of  p;u-tt  attacks,  The  disca.se  is  often  unsus|>ecied  in  lifc.^ 
These  lact»  prove  that  the  disease  may  subside  without  the 
aid  of  .surgery. 

Forms  of  Appendicitis, — SimpU  parietal  or  eatarrhal  ap- 
pfHtiieilii  is  not  limited  to  the  mucous  membrane;  hence 
the  terra  eatarrhal  is  not  strictly  correct,  l^orly-cight  hours 
after  the  mucous  coat  begins  to  inflame,  the  ijeritoneal  coal 
will  be  involved.  In  simple  appendicitis  the  diverticulum 
enlarges,  fills  up  with  mucus,  and  its  coats  become  inRItratcd 
with  inflammatory  exudate.  This  inflammation  may  undergo 
resolution  or  suppuration,  or  may  become  chronic.  In  a1 
catarrhal  inflammation  secondary  to  catarrh  of  the  colon 
the  case  may  be  chronic  from  its  origin.  If  inflammation 
obliterates  the  lumen  of  the  appendix,  the  condition  is  de- 
nominated obtiterative  appendicitis  (Scnn).  In  appendicitis 
from  a  concretion  the  attack  may  subside,  the  fluid  elements 
may  be  absorbed  or  flow  back  into  the  bowel,  and  resolution 
of  the  exudate  may  take  place,  but  if  the  concretion  remains 
in  the  appendix  recurrence  is  probable.  Recurrent  ap-i 
pendicitis  may  be  due  to  inordinate  size  of  tlic  mouth  of 
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the  appendix,  making  of  tliis  diverticulum  a  tirag-nct  for 
foreign  bodies.  Suppurative  appcmfkitis  is  due  to  puru- 
lent infiltration  of  the  walls.  Pus  in  tlie  lumen  is  not 
purulent  api>cntiicitis.  Gangrenous  appendUitis  is  a  moist 
or  septic  gangrene,  due  to  interference  witli  the  circulation 
by  an  impaction  near  tlie  base  and  to  ti:ii»ue-dcstruction  by 
the  action  of  micro-organisms.  Fcrrnrations  occur,  and  they 
are  oltcn  multiple. 

Symptoms. — ^"Ihe  dLsease  is  often  ushered  in  by  appen- 
dicular colic,  which  i^  apt  to  arine  after  partaking  of  an  in- 
digestible meal  or  after  indulging  in  violent  exertion.  Pain 
of  a  colicky  nalurv  begins  in  the  right  iliac  fossa  and  radiates 
to  tlie  umbilicus;  tenderness  does  not  at  first  exist  in  the 
fossa.  Nausta  and  vomiting  occur;  constipation  is  usual,  but 
it  may  alternate  with  diarrhcea.  This  condition  may  pass 
away  or  may  go  on  to  inflammation.  Appendicitis  may  follow 
colic  or  may  appear  without  a  prccxding  colic,  and  it  is  mani- 
fcitcd  by  violent  abdominal  pain  which  is  aggravatcil  by  move- 
ment, by  pressure,  and  by  brcatliing.  This  pain  is  usually 
inten.ie  in  the  right  iliac  fossa,  but  r.idiatcs  to  the  umbilicus 
or  even  over  the  entire  abdomen.  The  patient  lies  upon  the 
right  side  and  draws  up  the  right  leg.  The  abdomen  is  dis- 
tended and  rigid.  Tenderness  cxi.tts  in  the  right  iliac  fossa, 
and  the  paint  of  greatest  tenderne&f,  which  is  known  as 
"  McBurncy's  point."  is  apt  to  be  about  two  inches  from  the 
anterior  superior  spine,  on  a  line  drawn  from  the  spine  to  the 
umbilicus.  Irregular  fever  arises.  ITie  pulse  becomes  fre- 
quent and  hard.  The  respiration  is  shallow  and  thoracic. 
Occasionally  a  chill  occurs.  Vomiting  is  common.  Great 
thirst,  anorexia,  and  obstinate  constipation  exist,  fliccough 
is  not  unusual.  The  urine  is  scanty  and  high  colored.  The 
Eacc  is  anxious  and  expressive  of  pain.  If  the  inflammation 
continues,  in  from  one  to  two  days  a  swelling  may  of 
detected  in  the  right  iliac  fossa.    TJtis  swelling  may  be 
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Of  large,  distinct  or  obscure ;  it  may  be  detected  by  palpation 
of  the  abdomen  alone  or  by  palpation  witfi  a  fintjer  in  the 
rectum.  If  the  tenderness  is  great  and  the  abdomen  tense, 
ethi^r  may  be  required  to  determine  the  nature  and  extent 
of  the  -iwcllint;.  In  perforative  ap|>endicili9i  an  initial  chill 
may  occur,  and  the  pain  is  very  violent;  there  are  fever, 
coated  tongue,  vomiting,  excessive  tenderness,  and  frequent 
pulse.  TymiMinitcs  is  the  rule,  but  the  belly  may  be  flot, 
and  collapse  rapidly  arises.  If  abscess  fomis,  there  may 
be  ccdcma  of  the  skin  or  even  fluctuation.  In  sudden 
perforation  there  is  collapse  and,  if  reaction  occurs,  septic 
peritonitis.  In  (gangrenous  appendicitis  there  arc  sepsis 
and  collapse.  It  ts  often  impossible  to  distinguish  the 
form  of  an  ap^iendicitis,  but  remember  that  sudden  pain 
and  local  tenderness  in  the  iliac  fossa,  with  fever,  mean  ap- 
pendicitis, whether  a  swelling  is  found  or  not. 

In  a  mild  case  resolution  occurs,  pain  diminishes,  the  bowels 
move,  fever  disappears,  and  in  a  week  or  so  the  patient  feels 
all  right.  In  more  severe  cases  local  pcritoniti.i  ari-ses.  or 
suppuration  occurs  with  irregular  fever,  or  perforation  takes 
place,  or  the  appendix  becomes  gangrenous.  Pus  m-iy  be 
evacuated  into  the  bowel,  into  a  cavity  formed  by  lymph 
(appendicular  .abscess),  into  the  cellular  tissue  back  of  the 
colon,  or  into  the  peritoneal  cavity.  Kvacuation  of  pu.s  into 
the  peritoneal  cavity  causes  collapse  ami  septic  peritonitis. 
Catarrhal  appendicitis  is  apt  to  be  mild,  but  not  of  necessity, 
as  it  may  cause  the  gravest  symptoms.  The  pains  of  colic 
are  due  to  appendicinal  contractions  attempting  to  force  out 
a  foreign  body  or  imprisoned  mucus.  The  pains  of  begin- 
ning perfor-ition  are  lociliicd.  intense,  and  accompanied  by 
the  tcndenics.s  of  a  local  peritonitis. 

Tn-ittment. — In  apjiendicular  colic  a  saline  is  to  be  given, 
followed,  after  a  movement  occurs,  by  opium.  If  tenderness 
exiitts.   do   not   give   a   purgative,  because   in   appendicitis 
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violent  peristalsis  niay  produce  perfoiation.  Tlic  old  iheo^T 
of  fccal  impaction  in  the  head  of  the  colon  has  been  ex- 
ploded by  Weir,  Hull,  Oever.  Keen,  and  others,  who  have 
never  seen  it.  In  an  appendicitis  even  with  slight  symptoniii 
many  surgeons  maintain  that  an  operation  slioiild  be  per- 
formed, because  slight  symptoms  arc  no  sign  that  c\-en  in  an 
hour  or  two  gangrene  or  perforation  will  not  occur.  fc!arly 
operation  is  comparatively  safe;  operation  ailcr  perforation, 
gangrene,  or  septic  peritonitis  arises  must  be  done,  but  it  is 
usually  futile.  Otlter  surgeons,  in  a  lirst  attack,  if  the  symp- 
toms arc  ntild,  wait  and  temporize,  apply  a  hot-water  bag 
over  the  right  iliac  fossa  to  favor  plastic  exudation,  and  give 
opium  in  full  doses.  Some  open  the  ca.sc  wtt)i  salines,  a]>ply 
jui  ice-bag  over  McBurncy'.'i  point,  and  after  a  free  movement 
of  the  bowcl-s  give  opium  and  kcqi  the  p;ilient  on  liquid 
diet  If  tl)e  symptoms  become  worse,  they  recommend 
operation.  In  recurrent  appendicitis,  after  the  attack  passes 
away,  operate.  In  any  severe  case,  in  a  case  with  distinct 
swelling,  and  in  any  case  where  suppuration,  gangrene,  or 
perforation  are  thought  to  have  occurred  or  to  be  liable 
to  occur,  operate  at  once.     (Sec  Ojvration  for  Appfndkilis.) 

PeritonitJ8.~-In  rare  instances  peritonitis  is  said  to  be 
primary,  following;  a  cold;  but  most  surgeons  doubt  this. 

Plastic  peritonitift  is  due  to  an  aseptic  cause  (traumati.sm 
or  chemical  irritation);  it  remains  limited,  .ind  is  really  a 
process  of  repair  rather  than  of  inflammation.  The  symp- 
toms of  plastic  peritonitis  arc  local  pain,  tenderness,  and 
rigidity.  Fever  exists,  due  to  the  absorption  of  fibrin-ferment 
and  the  products  of  tissuc-changc ;  adhesions  form,  which 
ma)'  be  cither  temporary  or  permanent.  Rccoverj'  is  the 
rule.  The  tr<atmcnt  comprises  saline  purgatives  followed 
by  rest,  opiates,  a  liquid  diet,  and  local  licat  (hot>water  bag 
or  fomentations). 

Septic  peritonitis  is  apt  to  destroy  life  even  before  the 
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peritoneum  presents  any  marked  chjinge.  Death  ensues 
froii)  tliv  ab-sorptioR  of  tuxic  alkaloidt.  Septic  peritonitis 
may  arise  during  pueqwrality,  through  lymphatic  infection; 
it  may  be  due  to  infection  from  without  by  an  operation  or 
an  acciiknr,  to  perforation  of  an  ulcer,  to  gangrene  of  a 
portion  of  the  intestine,  to  rupture  of  an  abscess  into  the 
peritonei)  cavity,  or  to  migration  of  micro-organisms  through 
a  damaged  wall  of  the  bowel.  !t  is  made  manifest  by  a 
chill,  a  shock,  or  rapid  collapse,  very  rapid  pulse,  tempera- 
ture which  is  apt  to  be  subnormal  or  to  soon  become  so, 
dry  tongue,  dehrium,  persistent  vomiting,  and  often,  but  not 
invariably,  distention.  In  puerperal  peritonitis  or  septic 
peritonitis  from  operation  there  is  often  no  pain ;  in  perfora- 
tive peritonitis  there  is  acute  pain.  Patients  usually  die 
within  five  or  six  days.  Treatment  is  rarely  successful.  The 
abdomen  is  opened,  flushed  out,  and  drained,  and  any  ]>er- 
foralion  is  closed.  StimulanLs  are  strongly  pushed.  The 
patient  i^  fed  upon  liquid.')  (koumiss  especially). 

In  flbrino- plastic   peritonitis  the  septic   organisms  are     I 
fewer  or  less  virulent,  the  products  of  germ-jiction  arc  h'm- 
itcd  and  surrotmded  by  adhesions,  and  circumscribed  sup* 
purative  peritonitis  is  apt  to  arise. 

Suppurative  peritonitis  differs  clinicilly  from  septic  peri- 
tonitis in  the  fact  that  it  is  more  apt  to  be  circumscribed 
and  less  apt  to  be  fatal,  The  causes  of  both  .ire  identical. 
In  septic  peritonitis  death  occurs  from  absoqition  of  pto- 
maines before  obvious  pathological  changc;t  occur  in  the 
peritoneum ;  in  suppurative  peritonitis  the  microbes  are 
fewer,  arc  less  virulent,  or  vital  resistance  is  more  decided, 
and  suppuration  follows  marked  changes  In  the  peritoneum. 
In  au|ipurativc  appendicitis  the  pyogenic  bacteria  arc  always 
present,  and  there  exists  in  the  peritoneum  a  wound  or 
damaged  .Trca  to  constitute  a  point  of  least  resistancc. 

Symptoms. — Chilliness  or  a  rigor  is  common,  followed  by 
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fcvcr.  the  temperature  rising  to  102*  or  104° ;  pain  is  intense, 
and  is  accentuated  by  motion  ami  pressure;  tlic  attitude  of 
the  patient  is  assumed  to  relieve  pain  (he  li«s  upon  hii<  back, 
with  the  shoulders  raised  and  the  thighs  drawn  up);  tlicrc 
are  vomiting,  obstinate  consti]>ation,  a»d  distention  and 
rigidity  of  tlie  abdominal  walls.  Tlw  constip;itton  may  be 
due  either  lo  tympanilic  distention  or  lo  the  shock  of  a 
perforation  inhibiting  inCt-atinal  peristalsis.  In  perforation 
gas  oDcn  passes  into  the  peritoneal  cavity  and  obscures  the 
liver-dulness;  in  tympanites  without  perforation  the  liver  is 
pushed  up  and  its  dulncsti.  remains,  but  on  a  higher  level. 
Pus  unconfincd  by  adhesions  will  (gravitate  to  the  most 
dependent  part  of  the  peritoneal  cavity.  Circumscribed  sup- 
purative peritonitis  presents  the  signs  of  a  deep  abscess. 
In  some  cases  of  suppurative  peritonitis  there  is  no  tym- 
panitic distention  or  rigidity;  in  some  cases  there  is  no 
(ever,  and  a  subnormal  temperature  may  even  exist  The 
high-tension  pulse  of  peritonitis  is  due  to  the  tymjxinitic  dis- 
tention emptying  the  bowel-walls  of  blood,  and  thtis  increas- 
ing the  amount  of  fluid  in  the  other  vessels  of  the  body. 

TrtalmiHt. — In  the  beginning  of  ordinary  peritonitis  with- 
out perforation,  give  .1  saline  cathartic,  which  will  empty  the 
peritoneal  cavity  of  fluid,  will  liivor  the  elimination  of  mi- 
crobes, and  will  combat  inflammation.  The  old-time  remedy 
was  opium,  but  Tait  proved  its  inefficiency,  and  showed  that 
it  masked  the  symptoms  and  often  created  a  false  sense  of 
security  in  the  very  midst  of  imminent  dangers.  Tlic  usual 
method  of  administering  salines  is  to  give  sj  of  Kochelle  salt 
and  3j  of  Kpsom  salt  cvcrj'  hour  until  a  free  movement 
occurs.  This  treatment  will  olHcn  cut  short  a  beginning 
peritonitis.  Give  an  enema  of  turpentine  at  the  .vune  time 
OS  the  s.alinc.  After  the  bowels  move,  give  opium  for  pain. 
If  this  treatment  faii.*,  open  the  belly,  explore  for  the  causa- 
tive condition,  remedy  it.  Husli.  and  drain.     In  prrfvralivt 
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peritonitis  do  not  pve  cathartics :  they  will  only  increase  the 
extravasation  and  prevent  its  hmitation  by  lymph.  In  per- 
forative peritonitis  perform  a  laparotomy,  suture  the  perfora- 
tion, flush  out  the  belly,  and  drain.  A  circumscribed  abscess 
is  to  be  opened  and  the  primary  lesion  sought  for  and,  if  found, 
removed.  Do  not  tear  up  the  lymph  barriers  in  an  attempt  to 
find  the  primary  lesion ;  rather  let  it  go  undiscovered.  Pack 
iodoform  gauze  against  the  intestines  to  reinforce  the  barrier 
of  lymph,  and  insert  a  tube.  ICvcry  p-itient  with  peritonitis 
requires  stimulants  and  frequent  feeding  with  liquid  food. 

Tubercular  peritonitis  is  seen  by  the  surgeon  a.i  a  primary 
local  tuberculosis,  though  it  occurs  also  as  aii  asiiociate  of 
phthisis  and  as  a  part  of  a  genera!  tuberculosis.  Abdominal 
section  with  drainage  cures  not  ,n  fi^w  cases, 

Operations  upon  the  Abdomen:  Abdominal  Seotioa 
(Coeliotomy ;  Laparoinmy). — In  opening  the  abdominal  cav- 
ity for  exploratory  purjioses  or  to  gain  access  to  sonic  arcaj 
of  abdominal  or  pelvic  disease,  the  patient  is  carefully 
prep;ired  as  for  any  operation.  The  instruments  required 
depend  upon  the  nature  of  the  case.  As  a  rule,  there  are 
required  scaliicls.  scissors,  a  dry  dissector,  two  pairs  of  dissect- 
ing-forccps.  h»:mostatic  forceps,  pedicle-forceps,  Hagcdorn 
needles,  a  needle-holder,  drainage-tubes,  gauze  pads,  sponges, 
silk,  cati;ut.  silkworm  gut,  Pacqiielin  cautery,  an  electric  light, 
a  bag.  a  tube,  and  ,i  .solution  for  hypodcrmociysi.s.  Always 
count  the  instruments,  sponges,  and  pad.s,  and  write  down 
the  number. 

Operation. — In  some  cases  the  patient  is  placed  recumbent. 
in  others  is  put  in  the  p<]sition  of  Trendelenburg  (Fig,  145), 
The  p.itient  is  placed  near  the  right  side  of  the  table,  the 
extremities  and  the  che^t  are  covered  with  blankets,  and 
sterilized  sheets  are  placed  well  around  the  field  of  opera- 
tion. The  surgeon  steadies  the  skin  of  the  belly  with  the 
fingers  of  his  left  hand,  and.  holding  the  knife  in  the  right 
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hand,  makes  an  incision  about  two  inches  long.  This  incision 
is  oltcn  made  in  the  middle  line,  but  not  invariably,  and  ia 
placed  midway  bctu-ecn  the  pubcs  and  umbilicus.  I'hc  first 
cut  goes  to  the  aponeurosis.  Clamp  the  vessels.  Do  not  hunt 
for  the  line.i  alba  below  the  umbilicus,  but  go  right  tlirough 
or  between  the  recti  mimclcs.  Divide  the  tram-vcrsaliit  fascia, 
bene.'ilh  which  is  n  little  fat.  and  expose  the  peritoneum. 
Ttir-  l.iifr  r  structure  is  recognized  by  its  glistening  appear- 
ance, by  the  ease  with  which  it 
can  be  pinched  up  between  the 
finger  and  thumb,  and  by  the 
readiness  with  which  its  opposed 
surfaces  can  be  made  to  glide  over 
each  other.  On  identifying  the 
peritoneum,  catch  it  at  each  side 
of  the  incision  with  forceps,  lift  it  up,  nick  it  with  a  knife. 
and  open  it  with  scissors  to  the  length  of  the  external  wound. 
To  prevent  the  stripping  of  the  peritoneum,  a  good  plan  is 
to  anchor  it  to  the  belly-wall  with  a  stitch  on  each  side  of 
the  incision.  Through  the  wound  thus  made  the  abdomen 
and  its  contents  arc  explored,  the  trouble  located,  and  dc- 
termination  made  as  to  whether  or  not  operation  is  advis- 
able, and.  if  it  is  advisable,  what  fonn  it  shall  take.  It  may 
be  neccssarj'  to  enlarge  the  wound.  This  is  done  by  placing 
the  index  and  middle  lingers  of  the  left  hand  in  the  belly, 
with  their  pulps  against  the  peritoneum,  in  the  line  where 
the  surgeon  will  cut,  to  serve  -is  supports  to  the  scissors  and 
as  guards  to  intraperitoneal  structures.  Tlic  scissors  are 
introduced  and  the  wound  is  enlarged  upward  around  tlie 
umbilicus  if  necessary.  As  soon  as  the  incision  is  complete. 
Trt%-es  pushes  a  large  sponge  into  Douglas's  pouch  and 
leaves  it  there  until  the  o|)cration  is  completed.  Slender 
adhesions  are  broken  off  with  the  finger  or  are  pushed  off 
with  gauze ;  firm  adhesions  are  tied  and  cut 
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The  toilet  of  the  peritoneum  is  important  after  the  opera- 
tion 19  completed.  Following  a  clean  laparotomy,  wiien  but 
little  blood  has  flowed  into  the  cavity,  flushing  out  is  not 
required;  if  much  blood  has  flowed  or  IT  any  septic  matter 
has  passed  into  the  peritoneal  cavity,  after  removing  the 
^)ongc  from  Douglas's  pouch  flush  out  the  belly  thor- 
oughly with  warm  boiled  water,  and  sponge  out  the  fluid 
which  will  not  run  out  by  gravit>".  Flushing  is  continued 
until  the  fluid  runs  clear.  Before  closing  the  wound,  stop 
hemorrhage  and  count  the  itistrumcnls  and  sponges.  In 
most  instances  drainage  i*  not  needed,  but  it  must  be  used 
in  septic  cases  and  when  hemorrhage  has  been  severe.  The 
best  tube  is  the  gUisN  drain,  which  is  introduced  at  the  lower 
angle  of  the  wound  and  reaches  the  bottom  of  the  pouch  of 
Douglas.  This  tube  is  repeatedly  emptied  during  the  prog* 
ress  of  the  case  by  means  of  a  syringe.  In  closing  the  wound 
some  surgeons  close  the  peritoneum  with  a  continuous  cat- 
gut suture  and  close  the  belly-wall  with  interrupted  sutures 
of  silkworm  gut;  some  operators  close  with  interrupted 
silkworm-gut  sutures,  including  peritoneum,  muscles,  and 
skin  in  each  stitch.  Dress  with  antiseptic  gauEc  and  wood- 
wool, and  apply  a  flannel  binder. 

In  section  for  apptiduitis,  make  a  vertical  incision  two 
inches  in  length  and  two  inches  internal  to  the  anterior  supe- 
n'orspine  of  the  ilium.  After  opening  the  peritoneum,  find  the 
appendix  by  the  following  method  :  Follow  the  parietal  peri- 
toneum outward  with  ihe  finger,  then  backward,  then  inward; 
the  first  obstruction  it  encounters  is  the  colon.  Pasts  the  fin- 
ger down  to  the  head  of  the  colon,  find  the  ap|)endix,  usually 
posterior  and  internal,  and  liJt  it  into  the  wound.  In  most  \ 
cases  the  neck  of  the  appendix  is  tied  with  strong  silk,  gauze 
is  packed  around  it  to  prevent  septic  matter  entering  the 
abdomen,  the  appendix  is  cut  ofl*.  and  the  stump  is  cauter- 
ized with  pure  carbolic  octd  and  is  inverted  into  the  colon  by 
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l>enibcft  sutures.  If  there  is  no  abscess,  perforation,  or  gan- 
grene, drainage  is  unnecessary;  otherwise  it  is  necessary. 
Always  irrigate.  In  opening  an  abscess  foHowing  perfora- 
tion, explore  very  carefully  for  the  appendix.  When  it  is 
found,  try  and  lift  it  up;  if  this  is  feasible,  remove  it.  If 
lifting  it  up  is  liable  to  rupture  the  barrier  of  lymph,  leave 
the  appendix  in  place,  irrigate  gently,  pack  iodoform  gauze 
around  to  stisiatn  the  barrier,  and  put  a  tube  deep  in  the 
centre.  Partially  .suture  tlie  wound.  Remove  the  gauze  about 
the  fourth  day,  but  leave  the  lube  .some  days  longer  (Barton). 
Bnterorrhaphy,  or  mitiiro  of  tbd  Intestine,  \n  to  be  per- 
formed with  fine  silk,  a  -imall,  round,  calyx-cycd  nc«d1e 
(Fig.  147)  being  employed.  Lembert's  suture  (Fig.  148.  a) 
is  at  right  angles  to  the  wound.  It  goes  down  to,  but  not 
through,  the  mucous  membrane.  Il  is  formed  l>y 
picking  up  a  fold  of  the  intestine  (one-twelfth  to 
one-eighth  of  an  inch  wide)  one-eighth  of  an  inch 
from  the  edge  on  one  side  of  the  wound,  passing  the 
needle  through,  picking  up  a  fold  on  the  opposite 
side  of  the  wound,  and  passing  the  needle  through. 
BT«"'i>'*'ih«  ^"  ty'ig  ^*^  llircads  the  serous  membrane  is 
*^'i"  ■'»■*'  inverted  and  peritoneum  is  brought  into  contact 
with  peritoneum.  DttfiuytreN's  suture  (Fig.  148.  a) 
is  a  continuous  Lcmbcrt  suture.  The  Czcrny-l^mbcri  suture 
(Fig.  149)  is  a  suture  passed  through  the  serous  membrane 
on  one  side  of  the  wound  and  brought  out  in  the  wound 
without  perforating  the  mucous  membrane.  It  is  re-entered 
at  a  corresponding  point  of  the  wound-surface  of  the  ojijiosite 
side,  and  emerges  at  a  corresponding  point  of  the  serous 
membrane.  A  Lcmbcrt  suture  is  added.  Hatsifad's  suture 
includes  not  only  the  muscular  coat,  but  also  a  [tortion  of 
the  tough  submucous  co.-it  Cushing's  right-aug/ed  suture 
(Fig.  148,  c)  \s  a  continuous  suture  going  through  the  mus- 
cular coat  and  serving  to  invert  the  serous  layer.    Jobert's 


0 


D/SF.ASKS  AS'D  INJURIES  OF  THE  ABDOMES.     633 


urith  EnierotrHflpli-r  j<i*J  Stilch- 
IngA'  ihr  KcJikiiibni  htacnlviy; 
•nund  >it|-. 


Fio.  tti  — PyloKciDiiiv,  PiO.  114'— OMlm-munMomr      Fio.  im,— llMtrn-rnMi- 


Fic.  ijC.— Sow'*  Eiutv-inuumtti ;   1.  Srnn't  boni         Fh    itr.— InCuiBiil 
pliiK;  B,  ihmuIoJ  an»laciu»lij  c.opcnUonuiniplEic.  Kiiny  (iHci  MAjriU}. 

(/raw  fiHHrcil  aa^Aiaa/ciT') 


MANUAL   OF  SURGERY. 


s)ilt<rf  invnginates  serous  niembrane  against  serous  mem- 
brane. Scnn  modifies  tlits  by  the  use  of  a  ring.  Wdffier's 
sutnrr  unites  the  bro»d  layers  of  the  serous  coat,  the  knots 
being  tiixl  internally  (Fig.  ijo).  Scnn  says  that  after  suturing 
a  large  wound  of  the  stomach  or  of  intestine  a  strip  of  omen* 
turn  ought  to  be  laid  over  the  wound  and  Eistcncd  by  Ciitgut 
sutures  (omental  graft).  These  grafts  adhere  and  are  a  safe- 
guard against  leakage. 

Pylorectomy  (ExciBion  of  the  Pyloma). — For  one  week 
before  any  operation  upon  the  stomach,  feed  the  patient  upon 
peptonized  milk  by  the  stomach  and  by  nutritive  enemata, 
and  during  this  period  wash  out  the  .stomach  once  a  day 
with  warm  water  introduced  and  withdrawn  by  a  siphon- 
tube.  A  few  hour.*  before  the  operation,  wash  out  the 
stomach  again.  The  best  ind^ioii  through  the  abdominal 
wall  is  lran«ver.ic  over  the  middle  of  the  tumor.  A  small 
incision  is  made  first  to  permit  of  exploration,  and  if  the 
growth  is  found  to  be  removable,  the  incision  is  enlarged. 
The  centre  of  the  incision  is  over  the  most  prominent  part 
of  the  tumor,  and  the  direction  of  the  incision  corresponds 
with  the  long  axis  of  the  pylorus.  Draw  the  tumor  into  the 
wound,  and  tuck  p.tds  about  the  stomach  and  the  pylorus  to 
catch  extrava.'iatcd  fluids.  1-rcc  the  pylorus ;  incise  between 
forceps  the  great  omentum  near  the  greater  curvature  of  tlie 
stomach,  and  ligatc  each  end  in  segments;  treat  the  lesser 
omentum  in  the  same  manner.  The  greater  and  the  lesser 
omentum  arc  divided  only  to  an  extent  sufficient  to  permit 
removal  of  the  growth.  Repack  the  gauze  pads  and  tie  a 
rubber  tube  around  the  duodenum  below  the  growth.  In 
making  the  excision  remember  that  the  stomach-wound 
will  be  much  larger  than  the  duodenal  wound,  and  a  special 
method  of  suturing  will  be  required  to  approximate  the  two 
wounds  in  size.  The  lines  of  incision  are  shown  in  Figure 
151.     The  stomach  is  cut  with  scissors  until  twO'thirds  of 
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its  deptli  is  divided,  and  the  organ  is  washed  out  After 
stopping  hemorrhage  this  cut  is  closed  by  a  continuous 
suture  for  the  mucous  membrane  and  by  interrupted  Ixm- 
bert  5utures  for  the  serous  coat.  The  remaining  portion  of 
the  .stomach  is  cut  through.  The  duodenum  is  cut  tlirough 
its  uj)per  half  below  the  growth,  and  is  fHstcned  to  the 
stomach  by  Lenibert  sutures  at  the  upper  border  and  Wolf- 
k-r's  suturfs  at  the  posterior  borders.  WoKler's  sutures  are 
applied  from  inside,  pierce  all  the  co:its,  and  bring  broad 
layers  of  the  serous  coat  into  appo:«ition.  The  remainder 
of  the  duodenum  'a^  cut  through,  and  its  anterior  and  inferior 
parts  are  united  to  the  stomach  by  a  double  row  of  sutures, 
as  set  forth  above  (Fig.  IJi).  Stitch  the  edges  of  the  cut 
omenta  to  the  stomach,  cleanse  ihe  parts,  replace  the  stom- 
ach, close  the  abdominal  incision,  and  dress  the  wound. 
Give  nothing  by  the  mouth  for  twenty-four  hours.  Thirst 
can  be  relieved  by  eneniala  of  water  or  by  the  hypodermatic 
injection  of  boiled  water.  After  twenty-four  hours  begin 
with  stomach- feed  inR.  starting  with  dcssertspoonful-doscs 
of  peptonized  milk  every  hour. 

OnstroBtomy. — In  Witzel's  method  an  incision  is  made 
four  inches  long,  running  to  the  left  from  the  middle  line, 
just  below  the  border  of  the  ribs.  After  opening  tlie  peri- 
toneal cavity  seize  the  stomach,  bring  it  out  of  the  wound, 
and  pack  gauitc  around  it.  Introduce  a  rubber  tube  into 
the  stomach  and  enfold  it  by  a  double  row  of  Leinhert 
sutures.  This  tube  should  be  five  inches  long  and  of  the 
same  diameter  as  a  No.  35  French  bougie.  The  o|>efling 
in  the  stomach  is  tow.-u-d  the  cardiac  extremity,  the  tube 
is  placed  parallel  with  the  belly-wound,  and  the  outer  end 
of  the  tube  emerges  in  the  median  line.  The  stomach  is 
returned,  and  is  stitched  by  three  sutures  to  the  abdominal 
wall.  Tile  tube  h  retained  in  place  by  a  catgut  stitch 
through  the  wall  of  the  tube  and  tlie  stomach-wall.    The 
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abdominal  inciuon  is  sutured  and  a  clamp  is  placed  on  die 
tube. 

OBstro-enterostomy  (Senn's  method)  is  the  establish- 
ment of  <i  fiernuincnt  fistula  between  the  stontach  and  the 
small  intestine,  in  order  to  side-track  the  pylorus.  The 
stomach  is  irrig^tcil  ax  before  pylorcctomy.  In  the  operation 
of  gastro-emerostomya  median  inci-ston  is  made  through  the 
abdominal  wall,  from  below  the  xiphoid  cartilage  to  the 
umbilicus.  An  oj>ening  is  made  in  the  stomach,  in  the  direc- 
tion of  the  Ion):;  axis  of  the  viscus,  and  its  edges  are  stitched 
with  a  continuous  catgut  suture.  The  content!;  of  the  bowel 
arc  forced  along  to  below  the  point  where  an  incision  is  to 
be  made;  a  rubber  tube  is  fastened  around  the  bowel  above 
this  point,  and  another  below  it;  an  incision  is  made  in  the 
long  axis  of  the  bowel,  and  the  margins  of  the  wound  are 
sutured  in  the  same  manner  as  the  stomach-wound.  Bone 
plates  are  introduced  into  the  stomach  and  intestine,  and  the 
ligatures  arc  tied  as  in  intestinal  anastomosis  (p.  (>yf).  Cat> 
gut  rings  or  rubber  rings  may  be  used.  Figure  154  shows 
the  result  of  a  gastro-cntcrostomy,  and  Figure  155  shows 
Kochcr's  method  of  gastro-cntero.stomy  without  rings. 

Ent«rectom7,  or  Reeection  of  the  Intestine:  Bnterso* 
tomy  with  Circular  Suturiosr- — After  opening  the  abdomen, 
isolate  the  loo]i  of  intestine  tl  is  intended  to  resect.  Push  a  rub- 
ber tube  through  llic  niesentciy.  close  to  the  bowel,  above  the 
scat  of  0}>cration,  and  pass  a  rubber  tube  llirougli  the  mesen- 
tery lielow  the  seat  of  operation.  Empty  this  segment  of 
lH)wel  by  squeezing  and  stroking,  tighten  the  rubber  tubes, 
and  clamp  them  to  keep  the  bowel  empty.  Instead  of  tubes, 
strijis  of  indoforTO  gauze  may  be  used  to  encircle  the  bowel. 
I  The  diseased  intestine  is  resected,  each  incision  being  carried 

E  Uirough  a  healthy  s^ment.     llie  lumen  of  each  end  of  ihc 

I  divided  gut  is  irrig.itcd  with  boiled  wa!er.     The  divided  sur- 

I  &ces  are  api>roximated  by  a  double  row  of  sutures — a  coo- 
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tinuous  suture  for  the  mucous  membrane,  and  Lcmbert's, 
Dupuytrcn's,  or  Cushing's  suture  for  the  serous  coat.  If  a 
redundant  fold  of  mesentery  is  left,  it  can  be  sdlchcd  at  its 
raw  edge.  Many  surgeons  remove  a  V-shaped  piece  of  mcs-j 
enlery  and  tic  the  mesenteric  vessels.  The  tubes  arc  removed 
and  the  wound  1%  clcan-sed,  closed,  imd  dressed.  Figure  153 
»hows  the  tubes  fa.ttcned  for  excision  of  the  bowel,  anil 
Figure  152  shows  enterorrhaphy  with  slitchintf  of  the  re- 
dundant mesentery. 

If  the  two  segments  of  bowel  are  unequal  in  size,  the 
narrower  part  of  the  bowel  should  be  cut  obliquely  and 
the  larger  part  should  be  cut  transversely.  To  meet  this 
complication  Billroth  devised  lateral  implantation.  Suppose 
the  C3;cum  has  been  resected :  its  lower  end  is  closed  by 
Lembert  sutures,  an  opening  is  made  in  the  long  axis  of  the 
periphery  of  the  colon  opposite  the  mesocolon  attachment, 
and  the  end  of  the  ileum  is  sutured  into  this  incision. 

Senn  advises  the  insertion  of  an  anastomosis-rinj;  in  the 
ileum,  the  invagin.ition  of  the  colon  as  the  ring  is  pulled  into 
pl.tcc,  and  the  firm  liuturing  of  the  ring.  Ily  Senn's  method 
the  ileum  may  be  implanted  into  the  end  of  the  colon  or  into 
a  slit  in  the  wait  of  a  large  bowel  after  the  end  of  the  colon 
has  been  closed.  In  .tome  cases,  where  one  portion  of  bowel 
Is  larger  than  the  other,  intestinal  anastomosis  is  the  prefer- 
able method.  For  a  full  week  after  an  intestinal  resection  tJie 
patient  is  fed  chiefly  by  nutrient  cnemata.  During  the  first 
twenty-four  hours  nothing  is  given  by  the  .stomach  but  bits 
of  ice,  and  for  the  next  six  days  but  u  very  little  liquid  food 
is  allowed  to  be  swallowed. 

Intestinal  AnastomoBis. — OptrativN  luilh  Rings. — In  this 
operation  a  portion  uf  bowel  above  the  obstruction  and  a 
loop  below  the  obstruction  are  brought  into  the  wound. 
These  segments  are  emptied,  ami  arc  kept  empty  by  the 
fastening  around  them  of  rubber  tubes  or  of  iodoform  strips. 
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Two  tubes  arc  needed  for  each  loop  of  bov>-cI.     Pack'ifl 
gjuzc  pads.     Make  an  incision  in  one  loop,  in  the  long  axis' 
of  the  bowel,  on  the  surface  away  from  the  mesentery ;  per- 
mit the  contents  to  escape  externally ;  irrigate  this  segment 
wilh  boiled  water;  and  introduce  the  bone  plate  of  Scnn^J 
(Fig.  156,  a)  or  Abbe's  catgut  ring.     A  calyx-cycd  needle  isH 
used   (Fig.   147),  and  the  threads  of  the  ring  are   carried 
through  the  coats  of  the  bowel  and  arc  gathered  tc^ctlicr  uij 
the  bite  of  a  pair  of  forcejis. 
Tlie  other  loop  of  intestine  is 
treated  in  a  similar  manner. 
Tile  intestines  are  so  brought 
together  that  the  two  wounds 
are  opposite  each  other,  the 
posterior  sutures  being  first 
tied,  next  the  upper,  next  the 
lower,  and  finally  the   ante- 
rior threads.    The  ends  of  the 
threads  are  cut  oflT  and  the 
entire    anastomosis    is    sur- 
rounded by  a  layer  of  Ixtn- 
bcrt  .sutures  or  is  encircled 
by  Cu-shing's  suture.    Figure 
156,  B,  shows   an    intestinal 

anastomosis  [>arlly  fini.shed.  and  Figure  156,  c,  shows  an  anas- 
tomosis complete.  Figure  ijS  shows  the  pasiiing  of  the 
sutures  when  the  catgut  ring  of  Abbe  is  employed. 

Many  surgeons  arc  returning  to  anastonio.sis  without  rings 
in  cases  of  resection.  Abbe's  method  is  as  follows :  A 
closing  the  ends  he  places  them  side  by  side  and  applies  two 
rows  of  a  Dupuytrcn  suture,  one-quarter  of  an  inch  apart. 
These  rows  of  sutures  are  an  inch  longer  than  the  slit  in  the 
bowel  will  be  (Fig.  159).  the  thread  al  (he  end  of  each  row 
being  left  long.     An  incision  is  made  in  the  bowel,  onc' 
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quarter  of  an  inch  from  the  sutures,  both  rows  of  thrcadsi 
being  on  the  same  side  of  the  cut.     This  incision  is  four' 
inches  long.     'Die  other  portion  of  bowel  is  then  incised  in 
the  same  way.     The  adjacent  cut-edges  are   united  by  a 
whip-stitch  which  gocH  tlirough  all  the  coats,  and  the  free 

cut-edges  arc  stitched 
in  the  same  manner 
(Fig.  160).  The  sur- 
geon now  utihzes  the 
long  threads  of  the  first 
sutures,  and  brings  the 
serous  surfaces  of  the 
opposite  sides  together 
Ao.  i|p<-9uiuiini  luatiDd  in  App«ici«n  bdbrc  by   means   of    Dupuy- 

tren's  suture. 

Murphy's  button  is 
a  mechanical  arrange- 
ment by  which  an  anas- 
tomosis is  rapidly  per- 
formed, the  two  seg- 
ments being  clamped 
together.  For  iuia-sto- 
mosLs   below  the   ileo- 

It©  iftfc— Shmi>iB(  Ihe  Pout-incb  Inciiion  »iid  ihe  „^.-^|      ..,1,,*     -,     1~mA 

sc«inc  »r  ■!»  Ed(»  (Abbi).  ^•^^■"    ^■"^*   '^    'argc 

Murphy   button   docs 

a<h))irably,  but  for  nna.ttomosis  higher  up  so  small  a  button 
must  be  used  that  the  result  is  unsatisfactory. 

Ineruinal  Coloaitoiny.-—Afitri//'s  Ofcrntion. — In  this  opera- 
tion a  vertical  inciiiion  four  inches  long  is  made  over  the  por- 
tion of  colon  to  be  inci.ied.  The  colon  usually  bulges  into 
the  wound,  but  if  it  docs  not  it  may  easily  be  found  by  follow- 
int;  with  the  finger  the  parietal  peritoneum  outward,  back- 
ward, and  inward,  the  first  obstruction  it  encounters  being 
the  mesocolon.    Draw  the  colon  out  of  the  wound  until  its 
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above  and  extended  downward,  A  disliiict  neck  can  often 
be  fflt.  In  gnterrtcele,  straining,  lifting,  or  standing  enlai^c 
the  mass;  the  tumor  bwomts  sni:iUer  and  may  di»a|>pcar  on 
lying  down  ;  cough  causes  imjmlsc  or  succussion ;  the  tumor 
is  clastic,  and  on  reduction  there  is  a  gurgling  sound.  Id 
cpiplocclc  the  mass  is  often  irregular  and  compressible,  and 
feels  boggy  ntthcr  than  elastic;  muscular  cRbrt  does  not 
have  much  influence  in  enlarging  it;  impulse  on  coughint; 
is  slight;  percussion  give:^  a  dull  note,  and  reduction  pro- 
duces no  gurgling  sound.  In  entero-epiploccle  sonic  parts 
of  the  tumor  arc  smooth,  elastic,  and  tyinimnitic.  others  arc 
dull  on  percussion,  irregular,  and  flabby;  but  the  diagnosis 
of  this  especial  form  is  uncertain.  The  victims  of  reducible 
hernia  complain  of  some  pain  on  exertion,  of  dyspepsia,  and 
often  of  constipation. 

Treatment  of  Redutibie  Hernia  :  PalHativt  Treatment, — 
Prevent  constipation,  forbid  Huddcn  strains  and  violent  exer- 
cise, and  order  a  truss.  The  continued  employment  of  a 
truss,  especially  in  young  persons,  may  bring  about  a  cure. 
The  day  truss  should  be  applied  before  rising  in  the  morn- 
ing and  be  removed  after  lying  down  at  night,  when  a  light 
truss  should  be  substiliited,  A  special  tru&«  is  applied  for 
It-tthing.  In  very  fat  people  there  js  always  trouble  in 
adjusting  a  truss.  A  femoral  hernia  is  more  difficult  to  kcq» 
reduced  than  an  inguin.il  hernia.  In  tliosc  cases  in  which 
tlie  gut  is  replaceable,  but  a  portion  of  omentum  is  irre- 
ducible, it  is  difficult  to  maintain  reduction  with  a  truss. 
In  an  obliciue  inguinal  hernia  the  jwd  of  the  truss  fits  over 
the  internal  abdominal  ring ;  in  a  direct  inguinal  hernia, 
over  the  external  abdominal  ring;  in  a  femoral  hernia,  over 
the  femoral  ring  at  the  le\-el  of  Gimbernat's  ligament. 
MacCormac's  rule  to  measure  for  a  truss  is  as  follows :  In 
cither  inguinal  or  femoral  hernia,  -Mart  the  tape  from  the 
fotver  part  oi  the  hernial  opening,  carry  it  up  to  the  anterior 
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superior  iliac  spine  of  the  same  sJdo,  Ihvn  take  it  around  the 
body,  one  inch  bdow  the  crest  of  the  ihuni,  to  the  other 
anterior  superior  iliac  spine,  and  then  to  the  upper  part  of 
the  hernial  opening." '  A  well-fitiinj;  truss  will  keep  up  the 
hernia  even  when  the  patient  sits  in  a  position  to  relax  the 
abdominal  walls  and  then  coughs  and  strains.  A  truss  is 
always  uncomfortable  at  first,  but  a  person  soon  grows  used 
to  it.  It  should  be  kept  scrupulously  clean,  and  it  \^  well 
to  dust  bonted-talc  powder  upon  the  .'ikin  under  the  pad 
at  least  once  a  day.  A  truss  which  does  not  keep  up  the 
hernia  or  which  causes  pain  docs  harm.  Too  strong  a  sjmng 
tends  to  enliirge  the  hernial  orifice,  and  Ihiis  aggravate*  the 
case.  Bryant  insists  that  even  sfter  an  apparent  cure  with 
a  truss  the  instrument  must  be  worn  for  a  long  time. 

Radical  trealmiNl  seeks  to  jwrmanciitly  cure  by  plugging 
the  mouth  of  the  sac  or  by  obliterating  the  canal  of  descent. 
Radical  operations  should  be  performed  when  strangulation 
is  operated  for,  in  ordinarj'  cases  of  reducible  hernia  in  which 
a  truss  is  very  painful  or  does  not  keep  up  the  bowel,  in 
most  cases  of  irreducible  hernia,  and  in  any  cose  which  has 
occasional  att-icks  of  obstruction.  Radical  cures  fail  if  the 
subject  is  under  three  years  of  age. 

Maeeuien's  Operation  for  Ittguinai  Hernia. — ^The  instiu- 
mcnls  required  in  this  operation  are  scalpels,  a  blunt  straight 
bistoury,  a  dry  dissector,  a  grooved  director,  scissors,  a 
herni-vdircctor,  hernia-needles  (Fig.  164),  dissecting-forceps, 
toothed  forceps,  ha;mostatic  forceps,  an  ancurysni-ncedle. 
blunt  hooks,  half-curved  needles,  needle- holder,  and  catgut 
sutures.  The  patient  lies  rt^cumbcnt,  the  thigh  being  ab- 
ducted and  partly  flexed  and  resting  on  a  pillow  beneath  the 
knee.  The  bowel  is  reduced,  and  an  incision  three  inches 
long  is  made  in  the  direction  of  the  inguinal  canal,  the 
centre  of  the  incision  corresponding  to  the  external  ring. 
'  T^vc^  M.jmiHit  af  Surgrry,  ••  Hcniia," 
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The  sac  is  freed  from  its  attachments  below  and  is  lifted  up. 
The  surgeon  introduces  a  finger  into  the  inguinal  canal  and 
separates  the  sac  from  the  cord  and  from  the  walls  of  the 
cnnal,  and  then  carries  the  finger  through  tlic  internal  ring 
and  separates  the  peritoneum  for  one  inch  about  the  pcrii>h- 
ery  of  this  ajjerture  (Fig.  i6l ,  a).  A  catgut  stitch  is  ^tcnec)  to 
the  lowest  portion  of  the  sae,  and  is  pa.ssed  through  the  sac 
several  times.  *o  that  pulling  on  the  stitch  will  purse  up  the 
sac  (Fijj.  i6i ,  b).  The  free  end  of  this  rtiteh  is  carried  through 
the  internal  ring  into  the  belly,  and  is  pushed  out  through 
abdominal  muscles  one  inch  above  the  internal  ring,  the 
skin  being  pushed  aside  so  as  to  escape  perforation  by  the 
needle.  The  thread  is  tightened  so  as  to  fold  up  the  sac 
and  pull  it  into  the  belly.  This  plugs  the  ring  (Fig.  l6l,c,  n). 
The  thread  is  handed  to  an  assistant  to  keep  tight  until  the 
sutures  are  introduced  into  the  ring,  when  the  sac  is  perma- 
nently anchored  by  tiking  several  stitches  in  the  external 
ohUqtic  muscle.  A  strong  catgut  suture  i.i  pi.<tscd  with  a 
Maceweii  needle  through  the  conjoined  tendon  from  below 
upward,  the  ends  of  this  suture  being  carried  through 
Pouparts  ligament  and  the  outer  borders  of  the  internal 
ring  from  within  outward.  This  suture  i-s  tightened  and 
closes  the  internal  ring.  Tlie  external  ring  is  sutured  and 
the  skin  is  stitched  together  (Fig.  l6r,E), 

In  congenita]  hernia  the  sac  is  divided  in  its  middle  and 
the  lower  part  is  closed  by  stitches,  forming  a  tunica  vagi- 
nalis. The  upper  part  of  the  sac  is  slit  posteriorly  to  per- 
mit the  escape  of  the  cord,  and  is  closed  by  stitches.  The 
operation  is  finished  as  in  tbc  acquired  form  (Fig.  162). 
After  this  operation  the  patient  should  stay  in  bed  for  six 
or  seven  weeks,  and  must  not  walk  for  eight  or  nine  weeks. 
Workmen  after  this  operation  should  always  wear  a  pid  and 
a  spica  bandage.  Children  require  no  pad.  Never  a[>ply  a 
truss,  as  strong  pressure  will  atrophy  the  cuntive  scar. 
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Fjo.  i6i.»-«-— M«csi«n\  Ofuration  for  Ihi  R»dlc«l  Cure  Flo.  i*«.— M»crwni*i  Opo. 

of  In|iiJnal  HctniH  <  a,  ^(Tipping  n'  ihs  vc;   ■»,  Pun«-*irii;g  rxion  for  lb«  Radtul  fSitt 

•Ulun:  c.  Fuiunlnc  llic  jiunc-itrluK  iiiiure:   ii.  I'utlnt,  tif  CnncrDlul  Kernu. 
ADil  «.  l)'tn)E,  Ihc  >ULu(«  for  ihe  Inlcnul  titiit- 


Fiu.  i(<i  —  >.  Iliii.ii  <i-^l«;  r.  itrnHnl        Fm.  it%,  ib-c.— Bwdnl't  Optn^Mi  Tor  1 
llciniA-dlrKiui.  C-noT  ln(u)iial  Hank. 
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liassmi'i  0/vratu>n/or  Inguinal  llrrnia. — This  operation 
for^l^  a  new  inguinal  canal.  The  instruments  employed 
arc  the  same  as  for  Maccwen's  operation,  excepting  special 
needles,  which  arc  not  needed.  The  position  is  the  same 
.IS  in  Miiccwcn's  operation.  An  incision  is  made  from  the 
external  ring  to  a  point  external  to  tlie  internal  ring. 
The  sac  t»  exposed  and  twisted,  its  neck  is  Sigated,  and 
it  is  cut  oir  in  front  of  the  ligature.  The  .ipcrmatic  cord 
is  lifted  (Fig.  165,  a);  the  border  of  the  rectus  muscle,  liie 
edges  of  the  intcnial  oblique  and  the  transvcrsalLs  mu.'icles, 
and  the  tnmsvcrsalis  fa-scia,  are  .sutured  to  Pouparl's  liga- 
ment below  the  cord  (Kig.  16s, »)-  The  border  of  the  external 
oblique  is  sutured  to  Poupart's  ligament  above  the  cord 
(Kig.  165,  c).  The  skin  is  sutured.  Malstead  makes  a  new 
inguinal  canal  and  a  new  ring,  and  places  the  cord  between 
the  external  oblique  muscle  and  the  integument  in  preference 
to  j)lacing  it,  as  doe:s  Risstni,  below  the  external  oblii[ue. 

RadUal  Curt  <^  VmbUical  Jfernia. — Cut  out  the  ttmbilicus 
(omphalectomy)  and  ajjproximatc  the  edges, 

Radkat  Curt  of  Femoral  Hernia. — Salzer  stitches  Pou- 
part's ligament  to  the  pectincral  fascia.  Chcyne  ligatcs  the 
neck  of  the  sac,  stitches  the  stump  to  the  abdominal  wall, 
dissects  out  a  Rap  from  the  pectineus  muscle,  stitches  this 
flap  to  Poupart's  ligament  and  to  the  abdominal  wall,  and 
thus  fills  up  the  crural  canal.  Itassini  m.-)kcs  an  incision 
parallel  with  Poupart's  ligament,  ties  the  neck  of  the  sac, 
cuts  below  the  ligature,  and  returns  the  stump  into  the  lK:lly. 
He  attaches  by  deep  sutures  Poupart's  ligament  to  the  (>ecti- 
neal  aponeurosis  as  high  up  as  the  pectineal  eminence,  the 
cord  or  round  ligament  being  drawn  out  of  the  way.  Super- 
ficial sutures  are  passed  between  the  pubic  portion  and  the 
iliac  portion  of  the  fascia  lata. 

Irreducible  Hernia. — The  tumor  in  irreducible  rupture 
presents  the  usual  evidences  of  hcmLi,  shows  an  impulse  on 
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coughing,  but  cannot  be  replaced  in  the  abdomen,  Some- 
times a  portion  is  reducible  and  a  jiortion  is  irreducible.  A 
hernia  may  become  irreducible  because  of  the  size  of  the 
mass,  because  of  adhesionn,  or  because  of  a  great  growth  of 
omental  fat  An  irreducible  hernia  is  liable  to  be  bruised 
and  to  cause  much  distress  and  pain,  ;md  is  always  a  menace 
to  life  because  of  the  danger  of  obstruction  and  strangulation. 
A  small  irreducible  hernia  can  be  supported  by  a  hollow- 
padded  truss;  a  large  hernia  of  this  variel)'  is  carried  in  a 
bag-truss.  The  patient  must  not  take  very  active  exer* 
cise.  must  keep  the  bowels  regular,  and  must  live  upon 
a  plain  dtcL  Most  of  these  cases  shoulil  be  treated  by 
oi)cration. 

Incarcerated  or  Obeitruoted  Hernia. — Obstruction  t;ike« 
place  by  the  damminy  up  of  feces  or  of  un<ligested  food, 
tiie  fecal  current  being  arrested,  but  the  blood-current  in 
the  walls  of  the  bowel  being  undistuibed.  Incarceration 
is  commonest  in  irreducible  hernia,  umbilical  hernia,  and 
during  the  existence  of  constip;Uion,  Tlie  tumor  enlarges 
and  becomes  tender,  painful,  and  dull  on  percu.<sion;  pres- 
sure diminishes  it  in  size;  it  is  irreducible,  but  still  pre- 
sents impulse  on  coughing.  The  abdomen  is  somewhat 
distended  and  painful;  there  are  nausea,  constipation,  and 
not  unusually  slight  vomiting.  Constitutional  disturbance 
is  slight  and  constipation  ts  not  absolute,  wind  at  least 
usually  passing.  Vomiting  is  not  fecal.  The  trtatment  is 
rest  in  bed  in  a  position  to  relax  the  belly,  an  ice-bag  over 
the  hernia,  and  a  little  opium  for  pain.  Do  not  give  a 
particle  of  food  for  twenty-fcmr  hours;  when  the  active 
symptoms  subside  give  an  enema,  and  after  this  acts  a  dose 
of  castor  oil.  Do  not  employ  taxis,  as  bruising  the  bowel 
may  produce  strangulation. 

loflAmed  Hornia. — Inflammation  of  a  hernia  is  local  peri- 
tonitis  due  to  injury  of  an  irreducible   hernia.     The  mass 
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becomes  tcnclcr,  painful,  and  hot  In  cntcroccle  much 
(onn.t ;  in  q^pliKvlc  the  nuss  becomes  bard.  Tbc 
cannot  be  reduced;  there  is  constipation,  often 
unually  fever,  but  the  nu»»  sitll  shows  impulse  on  coof 
Vomiting  i»  not  (ccal.  Some  wind  is  usually  parsed  by  tbi 
bowels.  Constitutional  symptoms  arc  slight.  Tbc  trratmum 
is  rest  in  bed  with  abdominal  relaxation,  an  ice-bag  to  tbi 
tumor,  a  lunall  .imount  of  opium  b>-  the  mouth  if  pain  is 
severe,  an  enema,  and  when  this  acts  a  saline  If  pus 
incise  and  drain. 

Stranirulated  bsmla  is  a  condition  in  which  not  only  is  1 
fixal  circulation  arrested,  but  the  circulatioa  of  blood  in ' 
bowel-wall  is  also  arrested,  The  bowel  is  irrcducible 
obslructcd,  and  the  blood  ceases  to  circulate.  Strangulatij 
18  commonest  in  old  inguinal  ruptures  in  active,  middlc-a 
men,  and  is  more  frequent  in  cntcroccle*  than  in  epiplocci 
It  may  be  due  to  entry  into  the  sac  of  more  intestine 
omentum,  which  has  been  forced  down  by  sudden  movemc 
or  violent  effort.  It  may  be  due  to  active  peristalsis  or. 
congestion,  and  it  may  arise  from  inflammation  or  from 
carccralion.  'I'hc  constriction  is  usually  at  the  neck  of 
BM,  in  the  outside  tissues,  or  even  in  the  sac  itself.  In 
hour-glxsit  hernia  the  constriction  is  in  the  body  of  the 
Adhesions  within  the  sac  may  cause  strangulation,  i^p 
modic  contraction  of  the  tissues  about  the  neck  of  the  sac 
is  an  cxpliMk-<l  hypothesis.  When  strangulation  once  begins 
the  hernia  swells,  a  furrow  forms  at  the  seal  of  constriction, 
the  bowel  and  omentum  below  the  con.itnction  become  deeply 
congested  and  (edematous,  and.  finally,  the  rupture  passes 
Into  a  state  of  moist  gangrene.  The  .vie  is  .ipt  to  inflame,  and 
inflammation  producer  fluid  and  lymph  ;  serum  acetimulatcs 
ill  the  s.-te,  bcint;  first  clear,  then  bloody,  and  finally  brown 
anti  foul.  When  ^.m^rcnc  it  once  CKtabli-shcd  the  bowel  is 
in  danger  of  rupturing.      A  strangulated  fl-moral  hemiit 
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becomes  gant^rcnous  more  rapidly  than  docs  n  stran};u1atcd 
inguinal  hernia. 

SymptotHs. — The  hernia  is  found  to  be  irreducible;  it 
becomes  larger,  tender,  painful,  and  dull  on  percussion, 
and  gives  no  impulse  on  coughing.  Abdominal  pain*, 
uncontrollable  vomiting,  and  prostration  come  on.  The 
vomiting  is  first  of  the  contents  of  the  stoniach,  next  of 
bilious  n)citt(.-r,  but  finally  of  feces.  Coiistipation  is  abso- 
lute, no  wind  even  beiu):;  passed,  though  in  the  very  begin- 
ning there  may  be  some  diarrhiral  passages  from  below  the 
constriction.  The  urine  is  scanty  and  high-colored,  and 
contains  only  a  small  amount  of  the  chlorides;  the  tongue 
becomes  dry  and  brown;  the  thirst  is  torturing;  the  pulse 
is  small  and  very  rapid.  Pains  in  the  abdomen  and  in  the  I 
hernia  become  violent,  and  col  lapse  rapidly  develops.  When  " 
gangrene  begins,  the  symptoms  apparently  lessen  in  violence : 
there  isa"delusi\re  calm."  Vomiting  usually  ceases,  though 
regurgitation  may  take  its  pLicc;  hiccough  begins;  the  pain 
.tb.itcs  or  disappears;  the  pulse  becomes  very  feeble  .and 
intermittent;  collapse  deepens,  and  delirium  is  usual.  It  is 
a  s.ife  clinical  rule  that  in  strangul.itcd  hernia  cessation  of 
|xiin  without  the  relief  of  coiL-itriction  or  the  use  of  opiates 
means  that  gangrene  has  begun.  In  a  pure  omental  herni,i 
strangulation  produces  similar  but  less  decided  symptoms. 
In  Littre's  hernia  only  a  portion  of  the  circumference  of  the 
bowel  is  constricted,  usually  in  the  femoral  ring.  In  a 
strangulated  Littre  heniia  constijxition  is  rarely  absolute 
and  the  tunmr  is  ol\cn  undiscovered. 

Treatment. — In  treating  strangulated  hernia,  place  the 
patient  upon  his  back,  bend  the  knees  over  a  pillow,  and 
rigidly  interdict  the  administration  of  food.  An  attempt  is 
to  be  made  to  effect  rednction  by  gentle  manipulation  or 
taxis.  In  applying  taxis  to  a  femoral  or  inguinal  hernia,  flex 
and  adduct  the  thigh  of  tlic  aflccted  side.    In  applying  taxis 
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to  an  umbilical  ticrnia  both  tliighs  should  be  flcxt^ 
the  abdoni«n.  Always  lower  the  shoulders  and  liead 
raiM  the  jiclvis,  and  accomplish  this  by  lining  thtr 
of  the  bed  and  placing  pillows  under  the  pelvis.  Grasj 
the  iicck  or  the  sac  with  the  lingers  and  thumb  of  on 
hand,  and  employ  the  other  hand  to  squeeze  the  hernia  an 
urge  it  toward  the  bc-Uy.  In  direct  inguinal  hernia  tbi 
prc&surv  should  be  backward  and  a  little  upward ;  in  umbd' 
leal  hernia  it  should  be  backward ;  in  oblique  inguinal  hcmil 
it  should  Ik  upward,  outward,  and  backward;  in  femoral 
hernia  it  should  be  downward  until  the  hernia  enters  the 
saphenous  ojiening,  and  then  "  backward  toward  the  pubic 
spine  '■  (Sir  Win.  MacCormac).  If  the  bowel  is  reduced,  it 
pa&ses  from  the  hand  with  a  sudden  slip  and  enters  the  belly 
with  an  audible  gurgle ;  omentum,  when  reduced  slowly, 
glides  back  without  gurgling.  Taxis  is  never  to  be  con- 
tinued long,  and  it  is  not  even  to  be  attempted  in  cases  of 
great  acutcncss,  in  cases  where  str;tngulation  h:is  lasted  Ibr 
several  days,  in  cases  known  to  have  previously  been  ii 
ducible,  in  cases  a-^sociatcd  with  stcrcoraceous  vomitini;, 
in  an  inflamed  or  g:uigrenous  hernia. 

If  taxis  fails,  obtain  the  patient's  permiiuion  to  operate 
Ana-5thctize ;  try  taxis  again  while  ether  is  being  dropi>cd 
upon  the  hernia  to  cause  cold;  if  it  fails,  at  once  perform 
herniotomy.  Taxis  possesses  certain  dangers:  it  may  rup- 
ture the  bowel ;  it  may  rupture  the  neck  of  the  sac  and 
force  the  bowel  through  tlic  rent;  it  may  strip  the  peri* 
toneum  from  around  the  hernial  orifice  and  force  the  bowel 
between  the  detached  peritoneum  and  the  abdominal  wall; 
it  may  reduce  a  hernia  into  the  belly  when  the  bowel  is 
still  strangulated  by  adhesions;  it  may  reduce  the  hernia 
en  want  or  a  hlof,  the  ^ac  and  strictured  bowel  being 
forcctl  together  into  the  abdomen.  By  reduction  tn  bisioe 
is  meant  Uie  forcing  of  a  congenital  licmta  into  a  congenital 
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pouch  or  diverticulum.  In  any  of  the  above  accidents 
strangulation  may  persist  after  apparent  reduction  by  taxis, 
and  this  condition  calls  for  instint  laparotomy — in  most 
instances  through  the  hernial  aperture.  If  taxis  is  success- 
ful,  put  the  patient  to  bed,  apply  a  pad  and  bandage,  allow 
the  patient  to  take  wo  food  until  vomiting  ceases,  merely 
permitting  him  to  suck  bits  of  ice,  keep  him  on  a  liquid  diet 
for  several  days,  and  stop  peristalsis  by  opium.  At  the  end 
of  the  first  week  give  solid  food  ;  if  the  bowels  have  not  acted 
by  this  time,  administer  an  enema,  following  it  by  a  dose  of 
Kpsom  salt  if  there  is  no  pain  or  no  disposition  to  vomit. 
Some  surgeons  advocate  inversion  as  a  valuable  aid  to  taxis. 
Herniotomy. — The  instruments  required  in  herniotomy 
arc  a  scalpel,  a  hernia-knife  and  director,  ha:mostatic  and  dis- 
secting forceps,  blunt  hooks,  scissors,  a  dry  dissector,  partly- 
curved  needles,  and  a  necdic-holdcr.  Drainage-tubes  should 
be  ready.  In  the  optration  the  patient  lies  upon  his  back  with  ^k 
the  shoulders  raised,  the  surgeon  standing  upon  the  patient's  ^ 
right  side.  In  oNiquf  itiguimif  /utma  a  fold  of  skin  t.t  raited 
at  right  angles  to  the  axis  of  the  external  ring  and  is  trans- 
fixed, and  the  wound  which  results  is  extended  until  it 
beconnea  three  inches  in  length.  The  tissues  arc  divided 
until  the  sac  is  reached,  and  no  attempt  is  made  to  .specially 
identify  them.  The  sac  is  known  by  the  fat  which  usually 
covers  it,  by  the  arborescent  arrangement  of  its  vessels,  by 
the  lact  that  it  can  be  pinched  up  between  the  finger  and 
thumb  and  the  laj-crs  rolled  over  each  other,  and  by  the 
fluid  within  the  sac.  Should  the  sac  be  opened?  In  very 
recent  cases  it  is  usually  unnecessarj',  but  if  there  is  any 
doubt  as  to  the  condition  of  the  bowel,  or  if  a  radical  cure 
is  to  be  attempted,  open  the  sac  and  be  certain  as  to  the  con- 
dition of  its  contents.  The  general  rule  should  be  to  open  the 
sac.  The  sac  is  opened  and  the  contents  examined  for  fecal 
odor  (which  is  not  unusual)  and  for  gangrenous  smell;  the 
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thickness  or  the  bowel  is  estimated,  and  the  color  and 
arc  dcteriiiin<:d.  Always  pull  down  the  bowel  and  cxanimc 
the  scat  of  constriction.  I  f  the  bowel  is  healthy,  restore  it  and 
do  a  r.i<lical  cure.  If  tlierc  m-  a  g.ingrcnous  or  a  strongly  fecal 
sint-U.  w-x-ili  the  &ic  and  bowel  with  corrosive-sublimate  solu- 
tion and  fasten  tlie  bowel  to  the  skin  by  a  couple  of  stitclies. 
In  obliqut.-  int^uiiiid  hernia  nick  the  constriction  upward  and 
outward,  as  itliown  in  Ki^^ure  163.  In  direct  inguinal  hernia 
the  cut  is  made  upward  and  inward.  Do  not  open  the  bowel 
at  this  time,  but  dust  the  parts  with  iodoform  and  dress.  The 
bowel  may  recover  in  a  day  or  two.  when  it  can  be  rc^ttored 
to  the  belly ;  or  it  may  slough  and  form  an  artificial  anus. 
If  gangrene  of  the  bowel  is  pronounced,  resect  the  gangj 
notis  bowel,  and  cither  make  an  artificial  anus  or  perform  31 
end-to-end  approximation  or  an  anastomosis.  Gangrenous 
omentum  requires  ligation  and  resection.  If  the  bowel  is  fit 
to  reduce,  push  it  just  inside  the  ring,  irrig.ite  ihe  ptirti. 
insert  a  lirain.  itiid  stilch,  In  many  ca-^s  pcrfumi  a  radical 
cure.  \n  ffiriotal  lirrma,  make  the  incision  one  inch  internal 
to.  and  jKtrallel  with,  the  femoral  vessels,  and  crossing  the 
tumor  and  ligament  (Barker),  Divide  the  constriction  by 
cutting  upward  and  a  little  inward.  In  Hmbiiieal  hernia 
make  a  slightly  curved  incision  a  little  to  one  side  of  the 
middle  of  the  tumor,  open  the  sac,  scp.irate  adhesions,  and 
divide  the  constriction  by  cutting  upward  or  downward,  and 
sometimes  also  laterally.  f 

After  an  D[K:ration  for  strangulated  hernia,  put  the  paticoP 
to  bed ;  bend  ihc  knees  over  a  pillow ;  give  no  food  by  the 
mouth  for  thirty-six  hours  (MacCormac),  only  allowing  tlfl 
fMticnt  bits  of  ice  to  suck;  give  nutrient  encmata  containing 
brandy;  and  ukc  morphia  hjpodcnnaticaUy.     If  the  bowels 
have  not  acted  by  the  end  of  the  first  week,  give  an  enema 
and  follow  this  by  a  saline.     Remove  the  drainage-tube  on 
the  third  day.     At  the  end  of  about  three  weeks,  if  a  radi< 


I 


msBASBS  ASD  INJURIES  OF  THE  ABDOMEN.      653 

cure  has  not  been  alteiiiptcil,  get  the  patient  up,  first  apply- 
ing; a  pad  and  a  spica  of  ihe  groin.  A  truss  c:innot  be  worn 
for  fivf  or  six  weeks. 

AKOtomital  Varieties  d/  Htmia. — In  direct  inguiNat  hfrma 
tlic  bowu!  passes  out  through  H esse  1  bach's  iriangle  internal 
to  the  deep  epigastric  artery.  It  enters  the  inguinal  canal 
low  down,  and  passes  outside  the  conjoined  tendon  or  forces 
the  conjoined  tendon  before  it  or  sphts  through  the  tendon. 
The  neck  of  the  sac  is  internal  to  the  deep  epigastric  artery. 
The  coverings  of  this  hernia  when  it  passes  external  to  the 
conjoined  tendon  are  the  same  as  for  indirect  inguinal  hernia ; 
when  a  direct  hernia  pushes  before  it  the  conjoined  tendon.  _ 
its  coverings  arc  skin,  superficial  Tiscia,  intcrcolumnar  fascia,  f 
conjoined  tendon,  transvcrsalis  fascia,  subiicrou.i  tissue,  and 
jwritoneuin.  in  imiirict  inguinal  hernia  the  bowel  passes 
through  the  internal  .ibdominal  ring  external  to  Hcsselbacli's 
triangle  and  external  to  the  deep  cpigastnc  artery.  It  passes 
down  the  inguinal  canal  and  emerges  from  the  external 
ring;  it  may  enter  the  scrotum  or  labium  (scrotal  or  labial 
hernia),  or  it  may  not.  The  neck  of  the  sac  is  external 
to  the  deep  epigastric  artery,  It*  coverings  are — skin, 
superficial  fascia,  intercoluinnar  fii^ia,  cremaster  muscle, 
infundibuliform  fascia,  subserous  tissue,  and  peritoneum. 
Congeniliti  or  emysted  ingMHal  hmtia  is  a  hernia  into  an 
unclosed  vaginal  proccs:<.  The  bowel  in  congenital  hernia 
has  one  layer  of  peritoneum  in  front  of  it.  The  testicle  is 
posterior.  In  fiinieular  hernia  the  vaginal  process  is  closed 
below  and  open  above,  and  a  hernia  takes  place  into  the  un- 
closed funicular  process.  The  bowel  has  one  layer  of  peri- 
toneum in  front  of  it.  The  testicle  is  posterior.  In  infantile 
hernia  the  vaginal  process  is  occluded  above,  and  not  below, 
and  the  septum  of  occlusion  is  pushed  down  by  the  hernia. 
In  infantile  hernia  the  bowel  has  three  I.iycrs  of  peritoneum 
in  front  of  it.     The  testicle  is  in  front.     Always  remember 
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that  coogenital  bcrnia  may  not  appear  for  aevcnil  montti 
after  birth.  CoagcDital  hcrau  cooocals  or  buries  the  tcsticte 
acquired  bcrnia  does  not.  Id  /emiwiai  ktrmia  the  bouc)^ 
socfkis  along  the  femora]  canal,  and  the  occk  of  the  sac  15  Ji 
the  (bmoral  ring.  A  retnoral  rupture  is  always  external  l> 
the  pubie  dpinc ;  an  inguinal  ruptun;  is  always  internal  V. 
the  pubic  spine.  Fcmond  hernia  is  never  congciutaL  lb 
coverings  arc — skin,  superficial  fascia,  cribriform  Ctscia,  crura! 
sheath,  septum  crurale.  subserous  tissue,  and  pcritontrum 
f/mittlitai  kcnua  may  be  congenital  (the  ventral  plates  having 
clo»cd  incompletely),  infantile  (the  cicatrix  of  thv  umbilicus 
banog  vlteichcd),  or  acquired,  i'eittrai  htrmia  is  a  protru- 
sion at  any  put  of  the  anterior  abdominal  wall  cxce|}t  at  thd 
umbilicus  Ohtttratar  krmia  passes  through  the  obturator 
membrane  or  the  obturator  caoal,  and  is  felt  below  the  h<Ub 
zontal  ramus  of  the  pubes,  internal  to  the  femoral  ve»fl 
Lumhtir  hirnia  occurs  at  the  edge  of,  or  throu;;h.  the  quad- 
ralus  lumborum  muscle.  SciaiK  hernia  passa^  through  the 
great  sacro-sciattc  loruncn.  In  diaphragmatic  hernia  some 
visoen  of  the  abdomen  [uss  through  a  natural  or  an  at^ 
dentil  o[>etting  into  the  thorax.  Pudrntial  hernia  protruni 
into  the  lower  part  of  the  labium.  Perineal  hernia  presents 
in  the  perineum,  between  the  rectum  and  the  pro^^te  gland 
or  between  the  rectimi  and  the  vagina.  Hernia  into  thrfoi 
men  of  WtHslaui  is  very  rare. 


XXVII.   DISEASES  AND  INJURIES  OF  THE 
RF.CTLTM   AND  ANUS 

Hemorrhoid*,  or   Pilas. — There   are   three   varieties 
varicose  tumors  of  tlio  reclum.  nanwly:  internal,  which 
origin  within  the  external  sphincter;  externa/,  which  ta 
origin  without  the  external  sphincter;   and  mixed  hcmi 
rlioids,  which  arc  a  combination  of  the  two. 
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External  Hemoirhoida.— A  livid,  soft  enbrgcmcnt  ap- 
pears near  the  edge  of  the  anus,  due  to  rupture  of  a  dis- 
tended vein,  and  accompanied  by  decided  pain  and  otiier 
evidences  of  intlainmation.  These  blood-tumors  may  get 
well  if  let  alone,  or  they  may  suppurate.  External  piles  arc 
covered  with  sk'in,  are  apt  to  be  multiple,  and  cause  no  pain 
except  when  inflamed.  When  the  superfluous  tags  of  skin 
around  tlie  anus  enlarge,  they  give  ri.sc  to  much  pain  and 
infLimmation.  These  cutaneous  outgrowths  arc  often  spoken 
of  a.'i  a  form  of  external  piles. 

Symptoms  and  Treatment. — An  inflammatory*  enlargement 
is  detected,  which  enlai^cmciit  is  tender  and  painful.     Pain 
is  increased  by  defecation.     These  piles  do  not  bleed.     In 
treating   external    hemorrhoids  some  surgeons  merely  use      J 
remedies  to  combat  the  inflammation.    An  old  pl.in  of  treat- 
ment  is  to  incise  the  bloud-tumor.  turn  out  the  clot,  and 
pack  with  a  bit  of  iodoform  gauze.    Matthews  freezes  the 
part  or  injects  cocaine,  catches  up  the  blood-tumor  with  3 
volscllum,  excises  the  tumor  and    the  tabs  of  inflamed 
skin,  dusts  the  part  with  iodoform,  and  dresses  it  with  anti- 
septic gauze.     The  bowels  should  be  tied  up  for  two  d.iys. 
Never  inject  external   piles  with    carbolic   acid:    it  causes 
great  inflammation,  excessive  pain,  and  is  not  free  from  danger. 
If  the  patient  declines  operation,  order  rest,  a  non-stimulating      fl 
diet,  avoidance  of  tobacco  (Matthews),  a  saline  purgative,      ' 
injections  into  the  rectum  of  cold  water  several  times  a  day, 
sponging  of  the  anus  frequently  with   hot  water,  and  the 
application  of  hot  poultices.     As  the  acute  symptoms  begin       ■ 
to  disappear  use  lead-water  and  laud.-inum  ;  when  lhc>-  have      | 
nearly  subsided,  apply  zinc  ointment.    Kxtract  of  liamamclis 
is  a  valu.iblc  application  to  cxtcrn;d  piles. 

Internal  hemorrhoids  are  internal  to  the  external  .<phinc- 
ter,  just  within  the  anus,  .and  they  prol.ipse  easily.     Tliey      ■ 
are   covered   by   mucous    membrane.     CapiUary  piles   arc 
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imnll,  MOMJlc,  with  it  Rurracc  like  a  muiberry,  and 
\rvx\y,  Ctiililrcn  art',  iifl  a  riik,  not  veiy  liable  to  iV  itlm 
plloa,  hilt  they  not  iiifrcc|ticfitly  have  thii  c^lUry  fam. 
\'numf  iiilcn  Jire  iIk-  ones  commonly  met  with.  They 
L'Xtviid  fiom  ju*t  uhuvc  the  acul  margin  of  the  rectum  tx 
nn  Inch  m  riKire.  They  are  purple  in  color,  soft,  irrepdar 
hi  iillllme,  anU  arc  UMu;i11y  multiple.  They  bleed,  but  act 
M>  t-iiHlly  ii*  the  cupillar)'  pile,  when  irriuicd  hy  hard  fecal 
riinMOi.  1'Uich  pile  in  composed  of  a  varicose  vein,  stMse 
IIIiIk  flbruUB  tiiHUc.  nnd  a  few  nrlcrial  twigs.  Artcnai  piles 
nrv  wry  uiiu»iiul.  They  arc  large,  smooth,  pedunculated. 
mtil  himl  ciMily  nnd  freely.  K-tch  pile  contains,  besides  a 
illaltinil*i>l  vein,  nrtcrieii  of  Home  aiie. 

AnylhiMi;  producing  venotm  congestion  in  the  rectum — 
<:<iii>itl|Mtit)n,  th*r.iHeH  of  the  rectum.  cnUrgemcnt  of  the 
pr<ii»tjik>,  preunnitcy,  tumorH  of  the  womb,  congestion  o(  the 
llvur,  cIrihoHiM  of  the  liver,  certain  diseases  of  the  heart 
nnd  limit*,  nudL'nlury  occtijMtions,  reluxinij  climate,  and  ^nc- 
lltfn  i)f  the  iirvllir.1— Witt  cauHc  hemorrhoids. 

Sx'tffK'H*  •111/  TmilmtHl. — If  there  is  no  bleeding  ami 
nn  piolrn^lnn,  the  piled  give  no  trouble.  The  first  symptom 
i«  usually  hcnuirrhtigc,  and  rectal  examination  by  the  spec- 
ulum will  niiike  clear  the  comlilioii.  After  a  time,  during 
tleli:t;iilJon,  lite  pilcH  pmiru<le:  they  may  leducc  lhcnifelve5 
when  the  pittieni  Htand*  up.  or  it  may  be  necessary  to  push 
them  in.  I'ain  <loc»  not  exiMt  in  uncomplicated  ca^cs,  and 
pain  durin|{  or  nfler  ptotrunion  means  "abntsion,  fissure,  or 
ulceration"  (MntthewH).  /W//<i/rtv  trfatmtni  will  not  cure. 
but  it  will  give  greiit  cotnfnrt.  Sonic  people  only  suffer  at 
rare  limes  when  the  liver  in  conge»tcd.  and  such  •iiihjccts  will 
not  submit  to  o]K;nition.  Remove,  if  possible,  the  cause  (alco- 
hol, irritating  foods,  want  of  exercise,  etc.) ;  restrict  the  diet ; 
insiHt  on  regular  cxprci-^c;  give  a  course  of  CarNbad  *alt, 
and  follow  this  by  the  stomach  use  of  bichloride  of  mercury 
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(gr.  ^  after  each  meal).  Prevent  con&tipation  by  a  nightly 
dose  of  fluid  extract  of  ca^cara  sagrada.  After  each  move- 
ment wash  off  the  parts  and  syringe  out  the  rectum  witli 
cold  water,  and  dry  with  a  soft  rag.  If  the  hemorrhoids 
proLipsc.  after  rcstorinK  them  and  injecting  %vatcr.  insert  a 
suppository  containing  gr.  v  of  the  extract  of  hamamelis, 
and  use  another  suppository  at  bed-time.  When  the  piles 
prolapse  and  inflame,  rub  AUingham's  ointment  on  the  parts 
(aij  each  of  cxt.  of  coniuni  and  cxt.  of  liyoscyamus,  3J  of 
ext.  of  belladonna,  and  ,fj  of  cosmoline).  Matthews  uses 
gr.  xij  of  cocaine,  3j  of  iodoform.  533  of  ext.  of  opium,  ^j  of 
cosmoline.  If  the  piles  arc  protruding  .ind  reduction  cannot 
be  effected,  put  the  patient  to  bed,  give  a  hypodermatic  injec- 
tion of  morphia,  and  apply  hot  poultices.  If  reduction  can- 
not  soon  be  effecteil,  operate, 

Ofrrative  Treatniott. — Give  a  saline  the  morning  before, 
and  an  enema  the  evening  before,  the  operation,  and  wash  out 
the  rectum  well  the  morning  of  the  operation.  In  treating 
by  injection  of  earholie  add  the  tumors  arc  drawn  out  or  the 
patient  strains  them  out,  an  injection  is  given  by  a  hypoder> 
matic  syringe  into  the  centre  of  the  pile,  and  .■«  each  pile 
is  injected  it  is  pushed  into  the  rectum,  'the  dose  for  each 
pile  is  10  drops  of  a  solution  containing  3  parts  of  glycerin. 
3  of  w.itcr,  and  i  of  pure  carbolic  acid.  The  injection  is 
rarely  curative,  is  very  painful,  and  may  produce  hemorrhage, 
phlebitis,  pyitmia,  stricture,  and  even  death  (\V,  T.  Bull). 
The  daml>  and  (auicry  are  used  in  interno-extemal  piles. 
The  pile  i.s  caught  with  forceps  and  drawn  out-^ide.  Smith's 
clamp  is  applied  with  the  ivory  surface  against  the  mucous 
membnme  of  the  bowel,  the  pile  is  cut  off,  and  the  stump 
is  scared  with  the  Pacquelin  cauter>'  at  a  dull-red  heat. 
Excision  is  preferred  by  Allingham.  He  stretches  the  sphinc- 
ter, holds  it  open  with  a  retractor,  citches  up  the  pile,  cuts 
it  off,  and  twists  The  bleeding  vessels.  Some  prefer<o  pass 
ts 
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,1  ligature,  cut  oft  the  tumor,  and  tie  the  thread  (Ftg.  166). 
Wkilthtad's  opfration  is  suited  to  severe  cases,  and  only 
a  surgeon  who  can  master  violent  lientorrhago  .should 
vcntiire  to  pcrfomi  it.  The  entire  pile-bearing  area  of 
mucous  membrane  iit  dissected  out,  and  the  cut  margin 
^^  A  *^^  mucous   membrane   is   pulled   down   and 

^K  fU         pitched  to  the  surface.    Tlie  sphincter  must 

^^1  i^Ji  J    ^  dilated  as  a  preliminary. 

Hp  ^rfOSBf'  ^"^  ligature  is  llie  easiest  and  most  gen- 
tr  '^^tFC.  ^'^"y  "scful  method.  In  this  operation  stretch 
^H  )E         ^^'^  sphincter  and  treat  each  ha.-morrhoid  sep* 

^^^^  /  V  aratcly.  Catch  a  pile  with  a  pair  of  forceps 
^^^^  \  v  or  a  volscllum,  pull  it  down,  and  cut  a  gutter 
f  h"1  '^"um"    *^"'""g''  *'>'=  skin-margin;  tic  tiic  small  piles 

I  ri>Hdt(K>iiunh»<a  without  transfixing  (transfix  the  large  piles) ; 

I  K«^Mii,  j;^  ^^.jj],  ^j,,^  (coam  Nilk  for  the  large  piles, 

finer  silk  for  the  small  piles) ;  cut  off  the  tumor,  and  cut 
the  ligatures  short.  Treat  the  other  piles  in  the  same 
manner.  Irrigate  with  corrosive-sublimate  solution,  dust 
witli  iodoform,  pack  a  piece  of  iodoform  gauec  into  the 
rectum,  and  apply  a  gauze  ptd  and  a  T-bandagc.  Give  some 
morphia  to  lock  up  the  bowels,  and  keep  the  patient  on  3 
light  diet  for  three  days,  at  the  end  of  which  time  a  saline 
may  be  given.  Just  before  the  bowels  act  remove  the 
dressings  and  give  an  enema  of  warm  water.  After  the 
movement  wash  out  the  rectum  with  1 :  5000  corrosive- 
sublimate  solution  and  apply  a  gauze  pad  over  the  anu.'i. 
Irrigate  daily  until  healing  is  complete.  After  the  tenth 
day  examine  with  a  speculum  to  sec  that  the  ligatures  have 
come  away ;  if  any  are  found  in  place,  remove  them. 

Prolapse  of  Bectom. — If  the  mucous  membrane  .ilonc  is 
prolapsed,  the  condition  is  called  "prolapsus  ani;"  if  tlic 
entire  thickness  of  the  rectal  wall  is  prolapsed,  it  is  called 
"  prolapsus  recti."     Prolapse,  which  is  apt  to  occur  from 
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excessive  straining  at  stool,  is  commonest  in  feeble,  ill- 
nourished  children.  Piles  and  worms  may  be  contplicatcd 
with  prolapse.  Straining  from  phimosis,  ^tonc  in  the  blad- 
der, or  stricture  may  be  causative.  Prolapse  may  be  eitlier 
large  or  small,  but  it  tends  to  recur  again  and  again,  and 
eveniualiy  the  mucous  membrane  inflames,  ulcerates,  or 
sloughs.     Strangulation  of  the  prolapsed  part  m.iy  occur. 

TreixtmiHt. — In  fialliative  treatment  the  patient  must  not 
strain  at  stool ;  if  prolapse  occurs,  the  parts  are  l»thed  in  _ 
cold  water  and  restored.  Constipation  must  be  prevented 
(cncmata  of  water  or  glycerin  m.iy  be  used).  If  a  jirolapsc 
is  caught  firmly,  place  the  ]>atient  upon  his  knec«  and  chest, 
wash  the  mass  with  cold  waiter,  grease  it  with  cosmoline, 
insert  a  finger  into  the  rectum,  and  apply  taxis  around  the 
finger  (Matthews).  If  this  fails,  cover  a  finger  with  a  hand- 
kerchief and  msert  the  wrapped  digit  into  the  rectum ;  if  this 
prove  futile,  invert  the  patient.  Severe  cases  require  ether. 
.>\fter  reduction  apply  a  compress,  direct  it  to  be  worn 
except  when  at  slool,  and  before  each  act  of  defecation  give 
an  injection  of  cold  water  containing  an  astringent  (tannin 
or  fluid- hydrastis).  Some  bad  cases  require  cxci.>iion  of  the 
mucous  membrane,  the  divided  edge  of  this  membrane  being 
stitched  to  the  skin. 

Ulcer  of  tho  Rectum. — 5/>w//»'  ulcer  is  due  to  abrasion 
with  fecal  masses,  and  is  apt  to  be  single.  Its  base  and 
cilgc-s  .ire  neither  prominent  nor  hard.  SyfkUilk  ulcer  is  a 
tertiary  lesion  commonest  in  women.  There  are  numerous 
small  ulcers,  but  little  indurated,  with  shaqvcut  edges  which 
are  not  undermined.  These  ulcers  fuse  together  and  consti- 
tute one  large  irregular  ulcer;  fibrous  tissue  fornls  in  the 
wall  of  the  bowel,  induration  becnmos  noticeable,  and  stric- 
ture follows.  There  is  profuse  discharge,  and  fistulx  are  apt 
to  form.  In  syphilis  there  may  be  a  breaking  down  of  a 
huge  gummy  mass.    Tubercu/ar  ulceration  presents  a  conical 
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utccr  with  ovcrhan^int;  edges  and  a  palc-rcd  baxe. 
is  some  mucous  discharge,  some  tenesmus,  and  a  little  psia 
Dysentery,  catarrh,  neoplasms,  and  foreign  bodies  produce 
ulceration.    The  symptoms  arc  constipation,  burning  pain  cal 
defecation,  ittnining  at  stool,  and  blood  and  mucu^  in  tlu^ 
stools.     The  liiagnosis  is  made  by  the  finger  and  [Jjc  spcca- 

M 

TrtntiHcHt. — In  simple  ulcer.  cmpt>'  the  bowel  with  a™ 
saline,  wash  it  out  with  lint  water,  introduce  a  speculum, 
touch  the  ulcer  with  pure  carbolic  acid  or  silver  nitrate 
(gr.  xl  to  5j),  place  the  patient  in  bed.  restrict  to  a  liquid 
diet,  and  every  day  inject  iodoform  and  olive  oil  or  insuiHaie 
iodoform.  In  iHbtnular  v\xxr.  improve  the  general  heal 
send  the  patient  to  a  genial  climate  or  at  loast  into  the  sun-' 
light  and  fresh  air.  prevent  constipation,  give  cod-liver  oil.  and 
wash  out  the  rectum  every  day  with  hot  water  and  iiisufllatc 
iodoform.  Touch  the  ulcer  once  a  week  with  silver  nitrate 
(gr.  X  to  3J)-  In  syphilitic  ulcer,  give  antisyphilitic  treatment 
and  treat  the  ulcer  locally  as  is  done  in  tubercular  ulcer. 
DysiHitric  ulcer  requires  injections  of  hot  water  and  the 
touching  of  the  ulcer  with  pure  carbolic  acid  and  insufHa- 
tions  of  iodoform. 

Stricture  of  the  rectum  may  arise  from  s>-pli:Iitic  tiss 
from  ordinary  inflammatory  tissue,  from  cicatrices  of  opera 
tions,  from  sloughing,  from  tubercular  or  dysenteric  ulcers* 
tion,  and  from  cancer.  The  usual  scat  of  simple  stricture  is 
frun)  one  inch  to  one  and  a  half  inches  above  the  onus. 
The  deposit  may  be  limited  to  the  submucous  coat  or  alt 
the  coats  may  be  involved. 

SyitipiaiiLi  an,/  Trdttmfnt. — The  symptoms  of  rectal  stricture 
arc  con-.lipation.  pain  on  defecation,  straining  at  stool,  blood 
and  mucus  in  the  stools,  an  open  anus,  and  stooU  flattened 
out  into  ribbons.  T?ie  stricture  is  found  by  the  finger  or  by 
the  bougie.    Complete  obstruction  may  come  on.  and  dis- 


Ra-B 

ueijl 

■ra-" 


DISEASES  AXD  /A'/UX/£S  OF  KECTVM  AND  ANUS.    66l 

tended  abdomen  with  colic  is  very  usual.  The  trcatmcHt  is 
rest,  non-stimulating  dirt,  warm-water  injections,  mild  kixa- 
lives,  and  hot  hip-baths.  Cocaine  sujipositorics  may  be 
needed.  Any  existing  disease  is  treated.  Bougies  are 
passed  every  other  day.  Use  a  soft-rubber  bougie,  warmed 
and  oiled,  and  introduce  it  gently.  If  this  method  of  gradual 
dilatation  is  employed  the  bougie  mu.st  be  uwd  always.  For 
RbrouK  strictures  forcible  dilation  (divuUion)  by  a  special, 
instrument  is  employed  or  incision  is  practi.scd.  Incision 
(proctotomy)  mfiy  be  cither  external  or  internal.  In  in- 
ternal proctotomy  one  or  more  incisions  are  made  through 
the  stricture  down  to  healthy  tissue,  the  first  cut  being  in  the 
middle  line  posteriorly.  External  proctotomy,  which  divides 
the  sphincters,  is  apt  to  leave  incontinence  as  a  l^acy. 
KIcctrolysis  finds  some  advocates,  but  on  what  grounds  it  is 
diHiciih  to  sec.  In  some  cases  the  rectum  should  be  re- 
moved.    Complete  obstruction  calls  for  inguinal  colostomy. 

Cancer  of  the  rectum  may  be  cpitheliom;i,  hut  it  i.<  often 
scirrluK,  It  not  unusually  occurs  before  the  thirty-fifth  year. 
The  retroperitoneal  and  inguinal  glands  arc  involved  late  or 
not  at  all.  Extensive  ulceration  occun,  A  hard  ring  is  apt 
to  encircle  the  rectum. 

Symptoms  and  Treatment. — The  symptoms  of  rectal  cancer 
are  like  those  of  simple  ulcer  except  that  the  pain  U  greater, 
the  hemorrhage  more  severe,  and  constipation  is  apt  to  alter- 
nate with  diarrhcct  The  finger  .^nd  the  speculum  mnkc  the 
diagnosis.  Palluttive  treatment  is  as  follows:  Every  day  in- 
troduce a  tube  through  the  .stricture,  wash  out  the  rectum 
with  w.irm  water,  and  .iftcr  wxshing  inject  emulsion  of 
iodoform  (grs.  x  to  .^  of  sweet  oil).  Injections  of  chloride 
of  nine  (gr.  j  to  Sj  of  water)  lessen  the  foulness  of  the  dis- 
charge. In  operath-e  Ireatment  internal  proctotomy  docs 
some  good.  Excision  of  the  rectum  from  below  (Cripp's 
operation)  is  practised  if  not  more  Uian  three  inches  require 
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removal,  if  the  peritoneum  is  not  invaded,  and  if  the  adjnceht 
organs  arc  Trcc  from  disease.  'Flie  i>cntoneum  must  not  be 
opened  in  Cripp's  oix!r;nion.  Excision  of  tlie  rectum  after 
excising  a  purtion  of  the  sacrum  (Kraske's  operation)  is  an 
opcnttion  which  pt^rmits  removal  of  the  entire  tube,  and 
even  of  adjacent  parts.  If  the  peritoneum  is  opened,  it  is 
closed  with  sutures.  It  is  well  to  precede  a  Kraskc  opera- 
tion several  weeks  by  an  inguinal  colostomy,  which  jwr- 
mits  of  cleansing  the  lower  bowel  from  feces  and  allows  the 
surgeon  to  operate  with  a  fair  chance  of  escaping  infection. 
In  obstruction  from  cancer,  or  in  cases  that  do  not  ])crmit 
of  removal,  inguinal  colostomy  is  performed.  It  intercepts 
the  feces  from  the  cancerous  region,  allays  pain,  and  pro- 
longs life. 

Poreiffn  bodies  in  the  rectum,  if  small,  are  extracted  witll 
forceps  and  llic  fingers ;  if  large,  ether  must  first  be  given  and 
the  sphincter  must  be  dilated. 

Wounda  of  the  rectum  require  free  drainage,  antiseptic 
irrigation,  and  antiseptic  dressing. 

Iscbio-rectal  absceeeee  are  situated  in  the  ischio-rectal 
fossa.  They  travel  in  tlic  line  of  least  resistance,  which  is 
upward,  and  more  often  burst  into  the  bowel  th.in  externally, 
Tbey  are  caused  by  cold,  by  external  traumatUms,  or  by 
]»erfonitions  of  the  rectum  by  iurd  fecal  mas.scs.  Tbey 
may  be  tubercular.  The  symptoms  are  the  same  a-s  those 
of  abscess  anywhere,  the  swelling,  however,  being  brawny 
and  fluctuation  being  hard  to  detect.  The  treatmtnt  is 
instant  incision,  irrigation,  and  packing  with  iodoform  gauze 
or  the  insertion  of  a  drainage-ttibe. 

FiBtuIa  in  ono  is  the  track  of  an  unhealed  abscess.  An 
abscess  in  the  anal  region  is  apt  to  refuse  to  heal  because  of 
the  constant  movement  of  the  parts  (respiration,  coughing, 
pass^e  of  wind,  defecation).  The  passage  of  feces  wilt 
keep  a  fistula  open.     If  a  tubercular  ulcer  perforates,  a 
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tubercular  sinus  forms.  Fistula  is  oftc-n  associated  with 
phthi.iis  pulmonalis,  and  is  not  unusually  linked  wltli  piles, 
cancer,  or  stricture. 

There  arc  three  varieties  of  fistula — the  blind  external 
(Fig-  167,  A),  the  blind  internal  (Fig.  167.  ti),  and  the  coni- 
plcle(l''ig.  167.C).  The  (.lYcrwrt/ opening  is  usually  near  the 
anus,  but  may  be  far  away,  a.nd  there  may  be  only  one  path- 
way or  there  may  be  several  sinuses.  In  a  healthy  individual 
the  external  orifice  is  small  and  a  mass  of  granulations  sprout 
from  iL  In  tuberculous  fistula  the  external  orifice  is  large 
and  irregular,  with  thin  and  undermined  edges,  shows  no 
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granulations,  extrudes  small  quantities  of  sanious  pus,  and 
the  skin  about  it  is  purple  and  congested  (Dowlby).  In  a 
fistula  following  an  anal  abscess  the  internal  opening  is  just 
above  the  anus,  between  the  two  sphincters.  In  fistula  fol- 
lowing an  ischio-rcctal  abscesis  the  internal  opening  is  above 
the  internal  sphincter.  In  an  old  listula  the  track  becomes 
fibrous  and  cannot  collapse.  The  symptomi  of  fistula  arc 
passage  of  feces  and  wind  through  the  opening  and  of  a  dis- 
charge which  stains  the  clothing.  A  probe  can  be  carried 
from  the  external  opening  into  the  bowel.  After  a  time  in- 
continence of  feces  is  apt  to  come  on.  repeated  attacks  of 
inflammation  thickening  the  I'cctum  and  destroying  its  sensi- 
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XXVIII.  ANESTHESIA  AND  AN/ESTHETICS 

I  Amtsthcsia  is  a  condition  of  insensibiltiy  or  lo«s  of  fecliog 
"iitificially  producod.  An  auttstheltc  is  an  agirnt  which  pro- 
duces insensibility  or  loss  of  fcclini;.  Anesthetics  arc 
divided  into — (i)  Gemral  anasihttics,  as  amylcnc.  chloro- 
form, fthylene  chloride,  ether,  bromide  of  ethyl,  nitrous  oxtdc, 
and  bichloride  of  methylene;  (2)  Local  anasUutus.  as  alco- 
hol, bisulphide  of  carbon,  chloride  of  ethyl,  carbolic  acid, 
ether  spray,  cocaine,  ioe  and  9,ilt,  and  rhigolenc  spray. 

Osneral  oneBsthMia  may  be  required  to  prevent  the  pain 
of  labor  and  of  surgical  procedures;  to  produce  muscular 
relaxation  in  hemix,  dislocations,  and  fractures ;  and  to  aid 
in  diagnosticating  abdominal  tumors,  joint  diseases,  and 
malingering. 

Heart  disease  is  not  a  positive  contraindication  to  surgtpd 
ana;sthesia.  It  is  quite  true  that  anwsthclics  arc  dangerout 
in  people  with  fatty  hearts,  but  shock  is  equally  dangerous, 
and  the  surgeon  stands  between  the  Scytia  of  an:esthesia 
and  the  Charybdis  of  shock.  Whenever  possible,  prefntre 
a  patient  for  anxsthcsia.  Always  exnminc  the  urine  if  the 
nature  of  the  atsx  allows  time  If  albumin  exists,  operation 
is  not  contraindicatcd ;  but  the  peril  of  an;esthe8iu  ia  greater, 
and  certain  dangers  are  to  be  watched  for  and  guarded 
against.  If  much  albumin  is  present,  postpone  operation 
except  in  emergency  cases.  Give  a  purgative  the  night 
before.  In  the  morning,  allow  no  breakfast  if  the  operation 
is  early,  but  if  tile  patient  is  very  weak  order  a  little  brandy 
and  becf-tca-  If  the  operation  is  to  be  about  noon,  give  a 
breakfast  of  some  bcaf-tca  and  toast  or  a  little  consomme; 
HfVfr  give  any  food  within  three  hours  of  the  operation,  but 
brandy  is  admissible  if  it  is  required.  If  the  stomach  is  not 
empty  at  the  time  of  operation,  vomiting  is  inevitable  and 
|x>rtions  of  food   may  enter  tlie  windpipe;  if  the  stomach 
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contains  no  food,  vomiting  is  less  likely  to  happen,  and  even 
if  the  vomited  matter  enters  tlic  windpipe  it  will  do  little 
harm.  a§  it  consists  chiclly  of  hquid  mucus.  Vomiting  is 
dangerous  also  because  of  the  great  cardiac  wcaknc&s  which 
precedes  and  follows  it.  Before  givinjj  ihc  anaisthctic  see 
that  artificial  teeth  arc  removed  and  that  the  patient  does 
not  have  a  piece  of  candy  or  a  chew  of  tob.icco  in  ih« 
mouth.  Always  have  a  third  party  present  as  a  witness, 
because  iu  the  ana»thetic  sleep  vivid  dreams  often  occur, 
and  crolic  dreams  in  women  may  lead  to  damaging  accusa- 
tions against  the  surgeon.  Place  the  patient  recumbent,  and 
see  that  the  clothing  is  loose,  particularly  that  there  is  no 
coastriction  about  the  neck  and  abdomen.  Do  not  have  the 
head  high  unless  this  position  is  demanded  by  the  exigencies 
of  the  operation.  The  anarsthctizcr  must  have  a  mouth-gag, 
a  pair  of  tongue- forceps,  a  hypodermic  needle  in  ivorking 
order,  and  solutions  of  strychnia,  atropia,  digitalis,  and 
brandy.  It  is  always  well  to  have  an  electric  battery  at 
hand.  Accidents,  it  is  true,  are  rare,  but  they  may  hap|>en 
at  any  time,  and  hence  the  surgeon  should  always  be  pre- 
pared  for  them.  Any  danger  which  arises  must  be  met 
with  promptness  and  decision,  or  action  will  be  of  no  avail. 
Many  surgeons  give  a  hypodermatic  injection  of  morphia 
a  short  time  before  operation,  to  steady  the  heart,  prevent 
vomiting,  and  aid  the  bringing  about  of  insensibility  with 
very  little  of  the  ana:sthetic. 

The  two  favorite  anaittthetics  are  ether  and  chloroform. 
Chloroform  is  more  d,ingcrous  than  ether  in  general  cases, 
though  it  is  more  agreeable,  less  irritant  to  the  lungs  and 
kidneys,  and  quicker  in  its  action.  Recovery  from  chloro- 
form is  quicker  and  quieter  than  th.it  from  ether,  but  chloro- 
form vomiting  Ia.sts  longer  than  ether  vomiting.  Chloroform 
may  induce  sudden  and  even  fatal  syncope.  Dr.  Hare's 
experiments  on  animals  .show  that  chloroform  may  kill 
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tbrcMigh  the  respiration;  but  certain  it  is  that  clinically  tf 
danger  of  chlorororm  is  paralysis  o(  the  heart,  and  thii 
condition  may  come  on  so  rapidly  that  death  can  occur  almost 
berore  an  attcmjrt  can  be  made  to  save  life.  If  ether  kills. 
it  does  »o  through  the  respiration,  anil  not  the  heart,  and 
there  is  usually  time  to  undertake  means  of  resuscitation, 
which  means  arc  apt  to  be  successful.  Chloroform  is  to  be 
preferred  to  ether  in  the  following  cases :  for  children  under 
ten  years  of  age,  in  whom  ether  causes  a  great  outflow  of 
bronchial  mucus  which  may  asphyxiate;  for  people  over 
sixt>-,  at  which  age  most  persons  have  some  bronchitis, 
and  ether  fills  thcnt  up  with  mucus  (ether  irriLilcs  kidne>'s, 
which  at  the  latter  age  arc  apt  to  be  weak  or  diseased); 
for  labor  cases,  when  moderate  anaesthesia  only  is  required; 
for  ojKfations  on  llic  mouth  and  nose  (unless  the  Trendelen- 
burg chair  i.<i  u.sed,  when  ether  can  be  employed).  In  clefl 
[xilate  chloroform  should  always  be  used  to  limit  cough  and 
to  minimize  salivary  flow.  In  ligation  of  a  large  artery  which 
is  overlaid  by  a  vein  ether  must  not  be  used,  as  it  greatly 
enlai^s  the  veins.  Chloroform  is  preferred  for  patients  with 
difficult  respiration  from  any  cause ;  for  patients  with  kidney 
disease;  for  patients  with  diabetes ;  and  in  ovariotomy,  be- 
cause ofa  belief  by  many  surgeons  that  ether  causes  oozing 
of  blootl.     Kthcr  is  safer  in  patients  with  heart  disease. 

Admioistratioti  of  Chloroform. — In  administering  chloro- 
form, have  at  hand  a  mouth-gag,  tongue-forceps,  a  clean 
towel,  a  hypodermatic  syringe,  solutions  of  strychnine, 
atropine,  and  bnindy,  and,  if  po.tsibIc.  .in  electric  battery. 
Use  only  part-  chloroform  (Squibb's).  The  patient  muit  be 
recumbent.  No  ^pceiiil  inhaler  ix  required,  but  the  drug 
can  be  given  upon  a  thin  towel,  a  napkin,  or  a  [liecc  of  linL 
The  chloroform  vapor  must  be  well  mixed  with  air.  The 
chloroform  is  sprinkled  on  the  fabric  with  a  drop-bottle. 
Put  the  n^kin  well  above  the  mouth,  add   five  drops  tX 
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chloroform,  and  tdl  the  jMlicnt  to  take  deep  and  n-i^lar 
breaths.  Add  a  few  more  drops  of  chloroform,  and  when 
the  [laticnt  grows  so  accustomed  to  it  as  not  to  choke,  turn 
the  wet  part  of  the  fabric  toward  the  iace  and  place  it  near 
the  mouth  ;  do  not  touch  the  mouth  with  the  wet  lint,  because 
it  will  blister.  It  is  a  good  plan  to  smear  the  lips  with  cos- 
motine  to  prevent  blistering.  If  the  drug  is  given  gradually, 
struggling  is  not  usually  violent  or  prolonged.  Never  pour 
on  a  large  amount  at  one  time.  During  the  sta{;e  of  excite- 
ment do  not  suspend  the  administration  of  chloroform  unless 
respiration  becomes  difficult,  in  which  case  suspend  it  until 
the  patient  gets  one  or  two  respira- 
tions. Chloroform  vapor  is  not  in- 
flammable, hence  it  is  safer  than 
ether  when  a  hot  iron  is  to  be  used 
about  the  face  and  when  there  is  a 
lighted  lamp  or  a  stove  in  a  small 
room. 

Administration  of  Btber. — Kthcr 
is  given  by  means  of  an  Allis  in- 
haler (Fig.  169).  Have  at  hand  the 
same  instruments  as  for  chloroform. 
Place  the  dry  appliance  over  the 
mouth  and  nose,  let  the  patient  take 
.leveral  breaths  to  gain  confidence,  pour  a  few  drops  of  ether 
into  the  cone,  let  the  patient  take  several  more  breaths,  and 
so  on,  gradually  increasing  the  amount  of  ctlier.  Never  .lud- 
dcnly  add  a  large  amount  of  the  ana:sthetic:  it  causes 
coughing  and  often  vomiting.  When  the  patient  becomes 
thoroughly  anaesthetized,  diminish  the  amount  of  ether; 
when  bleeding  is  profuse,  do  the  same.  If  a  hot  iron  is 
used  about  the  face,  take  away  the  cone  and  fan  away  the 
clher  before  bringing  the  iron  near.  Have  any  light  set 
high  up,  as  ether  vapor  is  heavier  than  air,  and  no  explosion 
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is  possible  until  it  re^iches  the  level  of  the  flame,  ir  the 
vapor  takes  fire,  cover  llie  pitticnt's  niuutb  and  n<Mc  »idi 
a  towcL 

An«eethetic  StAto  from  Bth«r  or  Chloroform. — The  in- 
halation ol  an  aniL-^thctic  produces  ifnUtion  of  the  fauces, 
some  cough,  a  profuse  secretion  of  mucus,  acts  of  swallow- 
ing, dilatation  of  the  pupil,  flushed  face,  and  sometimes 
struggling  (especially  in  children  and  in  drunkards).  'Hie 
cough  soon  ceases,  tlic  respirations  become  rapid  and  oAm 
convulsive,  the  puLse  becomes  frequent,  and  the  patient 
|>as9es  into  a  condition  of  active  intoxication  with  prcserva- 
tion  of  sight  and  touch,  loss  of  Iicaring  and  .smell,  diminu- 
tion  of  pEtin  and  scnsibiHty.  and  often  with  illusions  or  hal- 
lucinations. From  thi.t  .ttatc  many  .subjects  (strong  men  and 
drunkard^)  pa.vs  into  a  stage  of  rigidit>'  in  which  the  mu^clcs 
become  rigidly  fixed,  the  breathing  impeded,  the  respirations 
stertorous,  and  the  face  blui.*h  and  congested.  Too  rapid 
forcing  of  the  anesthetic  tends  to  cause  rigidity,  and  a 
skilled  ana.-sthetixer  endeavors  to  avoid  its  production. 
because  it  is  dangerous.  Tlie  next  stage  is  one  of  insensi- 
bility: the  pupils  arc  contracted,  but  may  react  slightly  to 
light;  the  conjunctival  reflex  is  gone;  the  lids  are  closed; 
if  the  arm  is  lifted  and  allowed  to  fall,  it  drops  as  a  dead 
weight ;  the  skin  is  cool  and  moist,  and  often  wet  with 
sweat;  the  rettpirations  arc  easy  and  shallow;  the  pul.sc 
is  slow ;  and  there  is  complete  unconsciousness  to  pain. 
If  :ui»^sthesia  is  deep,  the  contracted  pupils  will  not  react  to 
light ;  if  anxsthesia  is  profound,  the  pupils  dilate,  but  will 
not  react  to  light. 

Always  bear  in  mind  thai  a  dilated  pupil  re.icting  to  light 
and  associated  wilh  preserved  conjunctival  reflex  means  that 
anxsthcsia  is  not  complete ;  that  a  contracted  pupil  reacting 
to  light  and  without  conjunctival  reflex  means  moderate 
aua;sthesi3;   that  a  contracted  pupil  not  reacting  to   light 
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aD<]  without  conjunctival  reflex  means  deep  anxsthcsia; 
that  a  dilated  pupil  not  rcactiiiff  to  light  and  associated  with 
lost  conjunctival  reflex  means  dangerously  profound  an.-L-s- 
thcsia ;  that  weak  pulse  and  pallor  ma)'  be  due  to  nausea, 
but  always  require  instant  attention  ;  that  vomiting  may  be 
due  to  forcing  strong  vapor  upon  tiie  patient,  but  that  it 
may  be  due  to  his  partially  emerging  from  a  state  of  insen- 
sibility. 

Watch  the  pulse  carefully  to  see  if  it  becomes  very  weak, 
imrgular.  abnormally  slow,  or  abnormally  fast.  Syncope 
may  be  due  to  nausea,  shock,  hemorrhage,  or  the  giving  of 
too  much  of  the  drug.  Watch  the  respiration,  and  do  not 
forget  that  the  chest-walls  <md  belly  may  move  when  no  air 
is  entering  tiie  Umg;  hence  always  HsUh  to  the  breathing. 
Obstruction  of  the  air-passages  may  be  due  to  some  foreign 
matter,  a*  blood  or  vomit,  lodging  iu  the  bradiial  tubes, 
windpipe,  larynx,  or  phar>-nx;  to  falling  back  of  the  tongue 
(swallowing  of  the  tongue);  to  closure  of  the  epiglottis;  or 
to  the  glottis  being  pushed  against  the  pharyngeal  widi  by 
bending  forward  of  the  head.  Some  patients  with  occluded 
nostrils  may  fail  to  get  enough  ;iir  because  of  closure  of  the 
lips.  A  patient  may  appear  lo  forget  to  breathe.  Shuck  is 
manifested  by  deadly  pallor,  weak  and  irregular  pulse,  slow 
respiration,  cold  extremities,  and  a  drenching  sweat. 

Treatment  of  Oomplioations. — In  rare  cases  o^leina  of 
the  lungs  occurs.  This  condition  is  treated  by  instant  vene- 
section, the  inhalation  of  nitrite  of  amyl,  and  the  adminis- 
tration of  stimuLints  and  nitro-glycerin.  VomUing  due  to 
too  much  ana.'sthctic  is  corrected  by  giving  a  lew  breaths 
of  air ;  vomiting  due  to  incomplete  .-inxsthesia  is  amended 
by  giving  moix:  of  the  vapor.  When  the  patient  vomits, 
hang  the  head  over  tlie  edge  of  the  bed,  separate  the 
jaws  with  the  gag,  and  wipe  out  the  vomited  matter, 
mucus,  and   saliva.     Shock   is  treated  by  diminishing   the 
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iiinount  of  tlie  anaesthetic  given,  by  the  hypoderm,ilic  m- 
jcdion  of  Ijrandy,  .strychnine,  or  atropine  (the  l-i^t-namcd 
drug  is  very  useful  when  there  xs  a  profuse  sweat),  by  snt- 
rounding  the  piiticnt  with  hot  bottles,  or  by  wni^inf^  him 
in  hot  blankets  and  lowering  the  head  of  the  bed.  A 
tendency  to  syttcopt  requires  lowering  of  llie  head  of  the 
bed,  suspension  of  the  anaesthetic,  and  hypodermatic  injection 
of  3tr>'c)ininc.  In  extreme  syncopr,  which  is  most  apt  to 
occur  from  chloroform,  suspend  the  ana:sthetic,  open  the 
mouth  with  the  gag.  draw  the  tongue  for^^ard,  make  sia» 
artificial  respimtiun.  not  waiting  for  brcatljing  to  cease  (which 
it  tcntl.s  rapidly  to  do),  and  lower  the  head  of  the  bed.  If  the 
patient  does  not  al  onct  improve,  invert  him  completely, 
holding  him  by  the  legs  and  continuing  artificiai  respira- 
tion by  compreH.sing  the  sternun)  (Nclaton).  By  continuing 
artificial  respiration  the  blood  is  urged  on  through  the  heart. 
Give  hypodermatic  injections  of  ether,  brandy,  strj-chnine. 
or  even  of  ammonia.  Put  mustard  over  the  heart  and 
spine.  Employ  iaradism  to  the  phrenic  nerve  (one  pole  to 
the  epigastric  region,  the  other  to  the  right  side  of  the  root 
of  the  neck).  Let  fresh  air  into  the  room,  put  hot-water 
bottles  around  the  legs,  apply  friction  to  the  extremities, 
wrap  the  patient  in  hot  blankets,  give  an  enema  of  brandy, 
and  hold  ammonia  or  nitrite  of  amy]  to  the  nose. 

"  Forgetting  to  breathe  "  is  met  by  removing  the  inh.-ilcr 
and  waiting  a  moment ;  a  breath  will  usually  be  taken  now, 
but  if  it  is  not  taken  open  the  mouth  and  pull  forward  the 
tongue;  this  causes  a  refli.-x  inspiration.  Ohtrucnon  to 
breathing  from  bending  forward  of  the  head  maybeamemled 
by  changing  the  position  of  the  head  or  by  pulling  forward 
the  tongue.  Cyanosis,  if  slight,  is  met  by  continuing  the 
an,'csthetic  and  by  carrying  the  p^iticnt  quickly  into  the  stage 
of  rclax.ition  ;  but  if  the  condition  grows  worse  suspend  the 
drug,  dash  cold  water  in  the  face,  force  open  the  jaws,  puU 
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forward  the  tongue,  and  m.ikc  .irtificial  respiration  until  a 
breath  is  taken.  "*  Swallowing  the  tongue  "  is  corroded  by 
pulling  the  tongue  forwan).  If  it  tends  to  recur,  lay  the 
head  upon  its  side  or  keep  the  tongue  anchored  with  forcq>s. 
Closure  of  the  ipiglottis  is  corrcclcd  by  pulling  the  patient's 
head  bc>'ond  the  end  of  the  table  and  pushing  strongly 
back  upon  his  forehead.  This  mantcuvrc  lifts  the  hyoid 
bone,  and  with  it  the  epiglottis.  The  epiglottis  can  be  lifted 
by  passing  a  spoon-handle  over  the  dorsum  to  the  base  of 
the  tongue  and  pressing  forward.  If,  in  obstruction  to  rcs- 
pintion.  the  nbovc  means  foil,  make  artificial  respiration  at 
once;  tf  obstruction  continues,  perform  tracheotomy. 

After  stopping  the  anaesthetic  in  an  ordin^iry  case  have 
the  patient  carefully  watched  until  consciousness  and  intelli- 
gence arc  entirely  restored.  The  face  is  washed  with  cold 
water;  the  patient  is  kept  recumbent;  if  vomiting  occurs, 
his  head  is  hung  over  the  edge  of  the  bed  and  the  mouth  is 
subsequently  wiped  out  No  food  should  be  taken  for  at  least 
eight  hours.  If  vomiting  occurs,  draughts  of  hot  water  will 
relieve  it  by  washing  out  the  mucus  from  the  stomach. 

Primary  AnffisCheaia,. — Instruct  the  patient  to  count  out 
aloud  and  to  hold  one  arm  above  his  head.  Give  the  ana^- 
thetic  In  a  short  time  he  becomes  mixed  in  his  count  and 
his  arm  sways  or  drops  to  the  side.  There  is  now  a  period 
of  insensibility  to  pain  lasting  only  about  half  a  minute,  ami 
during  this  period  a  minor  operation  can  be  performed.  The 
patient  quickly  reacts  without  vomiting  from  primary  ana^s* 
thcsia  (Packard). 

Local  Anffisthesia. — Frecsiug  loitk  Ice  and  Salt. — Take 
one-quarter  of  a  pound  of  ice.  wrap  it  in  a  towel,  and  break 
it  into  fine  bits;  add  one-eighth  of  a  pound  of  salt;  then 
place  the  mixture  in  a  gauze  bag  and  lay  it  upon  the  part. 
The  surlacc  becomes  pallid  and  numb,  and  in  about  6(tcen 
minutes  is  decidedly  analgesic.     Sprsy  of  rhigolene  freezes 
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in  about  ten  sccoiidii.  It  is  highly  inflammable.  ChlimJt 
of  (ihyl  comes  in  hermetically-scaled  glass  tube*.  Drcak 
die  end  of  the  ti|>  of  the  tube  and  hold  the  bulb  in  ibe 
palm:  the  warmth  of  the  hand  causes  the  fluid  to  spray 
out.  Hold  the  tube  some  little  distance  from  the  part  and 
let  tlic  fine  spray  strike  tlie  sur&ce.  The  skin  bUinches  and 
whitens,  and  is  ready  for  the  operation  in  about  thirl)* 
licconds.  Ethir-ipray  ana;st1iesia  wa.s  suggested  by  Benja- 
min Ward  Richardson. 

Oocaiiw  Hydroobloratte.^Alwuys  bear  in  inind  that 
cocaine  is  more  danjjcrous  than  elhcr  (Richardiere  made 
cloven  autopsies  in  deaths  from  cocaine).  Never  use  over 
two-thirds  of  a  grain  upon  a  mucous  stirEacc.  and  never 
inject  hypodcrmatically  more  than  one-third  of  a  grain. 
The  urethra  is  a  particularly  dangerous  a-gion,  and  m> 
is  the  foce.  Mild  cases  of  cocaine-poisoning  arc  character- 
ised by  great  trenior.  restlessness,  pallor,  dry  mouth,  talka- 
livcnes.s,  and  weak  pulse.  In  severe  cases  there  is  syncope 
or  delirium.  Death  may  arise  from  paralysis  or  from  fi.^atiOB 
of  the  respiratory  muscles  (Mosso).  Cases  with  a  tendency 
to  respiratory  failure  require  the  hy]X)dcrmatic  injection 
of  strychnine.  In  cases  with  tetanic  rigidity  of  muscles 
give  eilcmata  of  chloral,  hypodermatic  injections  of  nitro- 
glycerin, or  inhalations  of  the  nitrite  of  wiiyl.  In  coses 
marked  by  delirium,  if  the  circulation  is  good  give  chloral 
or  hyoscinc.  In  any  case  give  stimulants,  employ  a  catheter. 
and  favor  diuresis.  Cocaine-poisoning  is  always  followed  I))' 
a  wakeful  night.  Cocaine  should  not  be  used  if  the  kidneys 
arc  inefficient.  In  using  cocaine  try  to  prevent  {XMsoning. 
Have  the  patient  recumbent.  One  minute  before  giving  the 
cocaine,  administer  one  drop  of  a  I  per  cent,  alcoholic  solution 
of  trinitrine,  repeating  the  dose  once  or  twice  during  the 
operation.  In  operation  on  a  finger,  after  making  the  part 
anieniic  tie  a  tube  around  the  root  of  the  digit  before  in} 
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ing  cocaine,  and  after  the  ojicralion  gradually  loosen  the 
tube.  Merck  prepares  a  far  safer  ^ent  than  the  hydro- 
clilomtc,  and  that  is  the  phenate  of  cociinc.  This  is  a 
honcy-likc  material,  soluble  in  alcohol.  It  is  used  locally 
in  from  5  to  10  per  cent,  solutions.  It  take*  longer  to 
act  than  docs  the  hydrochlorate,  and  it  coagulatc-s  the  tissue* 
albumin,  and  thus  absorption  is  lessened.  It  causes  an.'cniia, 
an;i.--ttbesia,  and  retards  germ-growth  (Kyle).  Gliick  and 
Barthuluw  some  time  ago  advised  a  mixtutx:  composed  of 
cocaine  hydrochlorate  and  carbolic  acid. 


XXIX.  BURNS  AND  SCALDS. 

Burns  and  :«calds  are  injuries  due  to  tlie  action  of  giIoHc 
Saikis  arc  due  to  heated  fluids  or  vapors.  There  is  no  true 
pathological  didcrenco  between  burns  and  scalds.  Dupuy- 
tren  classifies  bums  into  six  deforces,  as  follows :  ( I )  charac- 
teriKcd  by  erythema;  (2)  characterized  by  dermatitis  with  the 
formation  of  vesicles ;  (3)  characterized  by  partial  destruction 
of  the  skin,  which  slnictUR-  is  not.  however,  entirely  burnt 
through  ;  [/^  characterised  by  destruction  of  the  skin  to  tlic 
subcutaneous  tissue;  (5)  characterized  by  destruction  of  all 
sujKTficial  structures  and  of  part  of  the  muscular  layer; 
(6)  characterized  by  "  carbonization  "  of  the  whole  thickness 
of  the  muscles. 

The  symftoms  are  local  and  constitutional.  Lxal  symp- 
toms arc  pain  and  inflammation,  which  var>-  in  nature,  in 
intensity,  or  in  degree  according  to  the  extent  of  damage 
done.  ComtitNtionai  symptxitm  arc  shock,  followed  by  a 
severe  reactionary  fever,  with  a  strong  tendency  to  con- 
gestion of  internal  parts.  Sepsis  is  not  infrequent.  The 
stages  are  often  <lesign3tcd  as  prostration,  rcactioH,  and  sttp- 
pHration.    Death  may  be  due  to  shock,  to  sepsb,  to  exhaus- 
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tion,  to  coni^tioti  of  k\k  brain,  lungs,  or  kidneys,  or 
Curling's  uIclt  of  the  duodenum. 

Treatment. — The  iocat  tnatmatt  of  shght  bums  (as  sun- 
burn) is  to  wrap  up  the  parts  in  a  saturated  solution  of 
bicarbonate  of  aoda,  a  strong  solution  of  Epsom  salt,  or 
a  I  ;8  solution  of  phenol  sodiquc.  In  burns  of  moderate 
degree  a  mixture  of  zinc  ointment  with  iodoform,  though 
not  antiseptic,  is  a  comfortable  dressing;  but  all  sc^'crc 
burns  should  be  treated  antiscptically.  In  a  severe  burn, 
cut  away  the  clothing,  avoid  exposure  to  cold,  wash  the 
part  with  a  solution  of  peroxide  of  hydrogen  and  tlien  with 
a  warm  solution  of  boracic  acid,  o[>en  the  vesicles  with  an 
aseptic  needle,  dust  on  iodoform,  and  dress  with  aseptic 
cotton.  Change  the  dressings  no  oltcner  than  is  required, 
and  at  each  change  wash  the  bum  with  peroxide  of  hydi'o- 
gcn  and  boracic  acid,  take  away  sloughs,  and  reapply  iodo- 
form and  cotton.  Where  extensive  destruction  of  tissue  has 
taken  pl.icc,  use  splints  and  extension  to  limit  contractures, 
and  skin-graO  as  soon  as  possible.  If  granulation  is  slow, 
stimulate  with  coppcr-suIphatC  or  mild  silver-nitrate  solu- 
tions. Exuberant  granulations  rcqnireburningdown.  Flabby 
granulations  require  pressure.  Carron  oil,  which  consists  of 
linseed  oil  and  lime-water,  allays  the  pain  of  a  burn,  but  it  is 
a  foul  and  dirty  prepnmtion.  When  an  extremity  has  been 
carbonized  amputation  must  he  pcrformciL  In  coHstilu- 
tional  treatment,  react  from  shock ;  combat  pain  with  opium ; 
keep  the  bowels  and  kidneys  active.  If  .suppuration  occurs, 
give  tonics,  stimulants,  and  concentrated  food.'i  Complica- 
tioas  are  treated  according  to  general  rules, 

Scalds  of  t^he  glottis  are  due  to  the  inhalation  of  steam 
or  of  ignited  gas,  .A  child  may  scald  the  glottis  by  trying 
to  drink  from  the  spout  of  a  kettle  (Moullin).  The  symptoms 
are  (>ain.  dysphagia,  .init  clyspiii rrt.  fEdcma  of  the  glottic 
quickly  contcs  oii.     The  treatment  is  tracheotomy  or  jntuba- 
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tion  of  the  larynx  in  severe  cases ;  in  mild  cases,  scarifica- 
tion of  the  larynx. 

Effecta  of  Cold. — Local  Effeets. — Cold  produces  numb- 
ncss,  prickling,  a  feeling  of  weight,  redness  of  the  surface  ■ 
followed  by  stiffness,  local  insensibility,  and  mottling  or  pal- 
lor. Sudden  intense  cold  causes  the  formation  of  blcbs,  the 
coagulation  of  blood  in  the  superficial  vcin.s,  and  violent 
pain  in  the  limb.  Cold  locally  produces  frost-bite  (p.  iiS). 
'I"hc  constitutional  effects  of  cold  are  at  first  stinuiUting,  then 
depressing,  and  .ire  exhibited  by  uneasiness,  pain,  and  an 
intense  drowsiness  which,  if  yielded  to.  is  the  road  to  death 
by  way  of  internal  congestion.  Death  from  prolonged  cold 
resembles  in  appearance  deatli  from  apoplexy.  Death  from 
sudden  and  overwhelming  cold  is  caused  by  anxmia  of  the 
brain  from  weak  circulation  and  capillary  embolism.  To 
bring  a  partly-frozen  person  into  a  warm  room  will  cause 
death  by  embolism. 

Treatment. — Frost-bite  is  treated  as  outlined  on  page  118. 
When  a  person  i.i  nearly  frozen  to  death,  place  him  in  a  few/ 
room,  but  under  no  circumstance  in  a  cold  bath,  make  arti- 
ficial re^ipiration,  rub  him  down  with  flannel  .loakcd  in  alcohol 
or  in  whiskey,  and  follow  thi.s  by  rubbing  with  dry  hands. 
Alter  a  time  wrap  the  patient  in  warm  blanket  and  give  an 
mcma  of  brandy.  Mustard  plaMcrs  are  to  be  applied  over 
the  heart  and  spine.  As  soon  as  swallowing  is  possible 
brandy  is  administered  by  the  mouth.  ,As  the  condition 
improves  gradually  raise  the  temperature  of  the  room  and 
give  hot  drinks. 

Chilblnin,  or  pernio,  is  the  secondary  effect  of  cold.  U 
usually  appears  as  a  local  congestion  upon  the  toes,  the 
fingers,  or  the  nose,  and  it  is  apt  now  and  then  to  inflame 
and  ulcerate.  A  chilblain  is  apt  to  become  congested  by 
approaching  a  fire  or  by  talcing  exercise,  and  when  con- 
gested it  itches,  tingles,  and  stings.     Frequent  attacks  of 
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congestion  produce  crops  of  vesicles;  these  vesicles  niptnie 
and  ex{X)sc  an  ulcer  which  in  rare  instances  sloughs. 

Trtatment. — Prevent  congestion  of  the  legs  and  feet  if 
chilblain  affects  the  toes.  Order  targe  shoes  and  woollen 
stockings  and  forbid  tight  garters.  The  patient  with  peniia 
must  take  regular  outdoor  exercise  and  must  not  loiter 
around  a  hot  fire,  Kvery  morning  and  evening  he  should 
take  a  general  cold  sponge  bath  followed  by  rubbing  with 
alcohol  and  fricltons  with  a  coarse  towel,  and  he  should 
slw^  with  warm  stockings  on  or  with  hin  feet  upon  a  hot- 
water  bag.  When  a  chilblain  is  only  a  congested  spot  it 
should  be  washed  twice  a  day  in  cold  salt  water,  rubbed  dry 
with  flannel,  and  subjected  Co  applications  of  tincture  of 
iodine  and  soap  liniment  (i  :  2),  tincture  of  cantliaridcs  .wd 
soap  liniment  (1  :  6),  or  equal  parts  of  turpentine  and  olive 
oil  (W.  H.  A.  Jacobson).  Jacobson  says  itching  is  relieved 
by  painting  belladonna  liniment  upon  the  part  and  allowing 
it  to  diy.  If  ve.sicle.1  form.  p;iint  with  contnictile  collodion  ; 
if  ulcers  form,  dress  antisc]itically.  If  ulcers  are  sluggish, 
use  equal  parts  of  resin  citrate  and  spirits  of  turpentine.  A 
good  antiseptic  and  protective  is  the  following:  Oxide  of 
zinc,  grs.  vj ;  chloride  of  zinc,  gr.  xx ;  gelatin,  ^ij  ;  Di»> 
tilled  water.  3j. 

XXX.  DISEASnS  OF  THE  SKIN  AND  NAILS. 

Dermatitis  venenata  results  from  irritants  and  from  gar- 
ments containing  arsenic,  hut  i.i  generally  due  to  rhu.'t-poi- 
soning.  Rhu.s- poisoning  arises  from  the  jwison-oak.  the 
poison-ash.  the  jioi.'*on-ivy.  and  other  sptdes  of  sumach. 
Actual  touching  of  the  plants  is  nut  always  necessary.  The 
symptoms  arc  burning  and  itching,  redness  and  oedema  of 
the  face  an<I  lunds.  A  vesicular  eruption  lx't:in<  l>etwccn 
the  &ngers,  and  the  eruption  and  the  inllammatiun  spread 
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widely  over  Ihc  body.  There  may  be  some  slight  fever. 
The  trealmfHi.  when  a  moderate  area  is  involved,  com. 
prises  the  application  of  cloths  wet  with  black  wa-sh  or  lead- 
water  and  laudanum.  If  an  extensive  area  is  involved,  apply 
grindclia  robusta  (Siv  to  Oj  of  water)  or  moislcn  the  surface 
(requcntly  with  sweet  spirits  of  nitre.  I-'or  the  face  use 
borated-talc  powder  Oxide-of-zinc  ointment  containing  10 
gi^.  of  carbolic  acid  to  %\  gives  great  relief  A  1:8  solu- 
tion of  phenol  sodiquc  allays  pain  and  itching. 

Puruncle,  or  boil,  is  an  acute  and  circumscribed  inflam- 
mation ^ind  .suppuration  of  a  hair-follicle,  a  iiebacieou.s  gland, 
ami  the  adjacent  connective  tissue.  A  boil  is  cau-sed  by  in- 
fection of  a  hair-follicle,  through  a  slight  wound  (by  scratch- 
ing, shaving,  etc),  witli  the  staphylococcus  pyogenes  aureus. 
Boils  arc  very  common  during  Bright'-s  disease,  dinbetes, 
gout,  tuberculosis,  and  ditordcrt  of  menstruation  and  diges- 
tion. Boils  are  commonest  in  the  itpring,  and  sometimes  an 
epidemic  of  furunculosis  appears  in  a  hospital,  a  jail,  or  an 
asylum.  The  symptoms  of  a  boil  arc  as  follows:  A  red 
elevation  appears,  which  stings  and  itches;  this  elevation 
enlarges  and  becomes  dusky  in  color;  a  pustule  forms,  that 
ruptures  .and  gives  out  a  very  little  dUchargc  which  forms  a 
crust.  Indanimatory  infiltration  of  adjacent  connective  ti.s.tue 
advances  rapidly,  .ind  the  boil  in  about  three  days  consists 
of  a  large.  n.'il,  tender,  and  painful  h.isc  capped  by  a  pustule 
and  some  crusted  discharge.  In  rare  instances,  at  this 
stage,  absorption  occurs,  but  in  most  cxics  the  swelling 
increa.'tes,  the  discoloration  becomes  dusky,  the  skin  becomes 
(edematous,  the  pain  becomes  fierce  and  pulsatile,  and  the 
centre  of  the  boil  becomes  lifted  up.  About  the  seventh 
day  rupture  occurs,  pus  runs  out.  and  a  "core"  of  necrosed 
tissue  is  found  in  the  centre  of  a  ragged  opening.  In  a  day 
or  two  more  the  core  will  be  discharged  and  healing  by 
granulation  will  occur.     \  Mind  boil  lasts  only  three  or  four 
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<tays  and  has  no  core.  Tlie  constitution  often  shows  reaction 
during  the  progrcM  of  a  boil.  Boils  may  be  cither  single  or 
multiple.  The  development  of  boil  after  boil  is  known  as 
"furunculosis."  Boils  are  commonest  ujwn  the  neck  and 
the  back.  The  treatmem  consists  of  crucial  incision,  re- 
moval of  necrotic  tissue,  irrigation  with  peroxide  of  hydro- 
gen and  corrosive  sublimate,  and  antiseptic  dressing. 

Aleppo  boils  (endemic  boils  of  the  tropics)  arc  papules 
appearing  upon  the  exposed  parts  of  the  body.  These 
papules,  which  ulcerate  and  do  not  cicatrize  for  at  lea^tt  a 
year,  arc  due  to  a  pathogenic  bacterium  and  leave  ineradi- 
cable  scars. 

Carbuncle  (benign  anthrax)  is  a  cireumscribctl  infectious 
inflammation  of  the  deeper  layer  of  the  tnie  skin  and  of  the 
subcutaneous  tissue,  with  fibrinous  exudation  in  u-hicli 
multiple  foci  of  necrosis  arise  and  the  tissue  adjacent  to 
each  necrotic  plug  becomes  gangrenous.  The  infection 
takes  place  through  a  hair-foil ide.  It  is  really  a  boil  with 
extensive  infiltration  of  adjacent  tissues.  A  boil  can  become 
a  carbuncle,  and  pus  from  a  carbuncle  inoculated  into  a 
healthy  person  may  cause  either  a  boil  or  a  carbuncle. 
The  causative  organism  seems  to  be  the  staphylococcus 
pyogenes  aureus.  The  local  symptoms  in  the  start  resemble 
those  of  a  boil,  but  the  constitution  sympathizes  from  the 
beginning  (a  chill  and  a  septic  fever)  and  the  pain  is  agoniz- 
ing. The  inflammatory  area  enlarges  enormously,  is  boggy 
to  the  touch,  is  dusky  in  color,  is  (edematous,  and  the  skin 
is  not  freely  movable  over  the  deeper  parts.  In  a  few  days 
many  pustules  appear,  each  pustule  marking  the  site  of  a 
focus  of  necrosis.  I^rge  vesicles  filled  with  bloody  scrum 
arc  frequently  met  with.  In  some  cases,  about  the  tenth 
day.  the  pustules  rupture,  the  necrotic  plugs  are  discharged, 
and  the  case  slowly  progresses  toward  cure;  but  in  many 
cases  the  carbuncle  spreads  at  the  periphery  while  pustules 
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arc  rupturiag  near  [he  centre  of  inflammation.  aniJ  pu-^  Torms 
in  the  deeper  tissues,  reaching  the  surface  through  many 
small  openings  each  of  which  is  partly  blocked  by  n  plug 
of  dead  tissue.  A  carbuncle  in  this  stage  resembles  a 
honeycomb,  discharges  bloody  pus,  and  large  masses  of 
skin  and  subcutaneous  tissue  are  destroyed.  The  entire 
carbuncular  mass  may  become  gangrenous,  and  a  sudden 
and  almo.'rt  complete  cessation  of  pain  points  to  this  compli- 
cation. An  ordin.ir>-  carbuncle  remains  acute  for  about 
three  weeks,  but  healing  requires  a  month  more.  The 
most  dangerous  positions  for  a  carbuncle  arc  the  face  and 
neck  (tends  to  produce  septic  phlebitis,  septic  clots  in  the 
cerebral  sinus,  or  infective  emboli).  The  most  usu.il  positions 
for  carbuncle  are  the  neck,  the  back,  and  the  buttocks.  Tlie 
diagnosis  of  carbuncle  is  made  by  noting  the  multiple  foci  of 
necrosis  and  the  profound  constitutional  involvement. 

Treatment. — Give  ether,  make  free  crucial  incisions,  re- 
move dead  and  necrosing  tissue  with  the  scissors  and 
forceps,  curette  pockets,  stop  hemorrhage  by  pressure  and 
hot  water,  cauterize  with  fiure  carbolic  acid,  dust  with  iodo- 
form, pack  with  iodoform  gauze,  and  dress  with  corrosive- 
sublimate  gauze.  Every  day,  or  several  times  a  day,  remove 
the  dressings,  wash  with  peroxide  of  hydrogen,  irrigate  with 
corrosive- sublimate  solution,  dust  in  iodoform,  and  reapply 
the  iodoform  gauze  and  antiseptic  gauze.  Secure  sleep  by 
morphia,  give  quinine,  milk  punch,  and  nourishing  diet,  and 
attend  to  the  bowels  and  kidnc>'s. 

OlsTos,  or  Com. — A  corn  is  a  lender,  painful,  and  cir- 
cumscribed thickening  of  the  epidermis,  and  is  commonest 
over  one  of  the  joints  of  the  toes.  Hard  corns  arc  situated 
on  exposed  parts  of  the  digits ;  soft  corns  appear  between 
the  digits  and  are  kept  coastantly  moist  Corns  are  caused 
by  pressure. 

Treatmtnt. — By  wearing  well-fitting  boots  corns  upon  the 
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toc<i  will  usually  disappear.  Soak  (he  l«et  oficn  in  water 
containing  bicaHjonate  of  soda,  dry  then),  and  apply  circulai 
carn-pluteni  to  X\\c  corn,  to  lake  ofT  the  pressure  of  the  booL 
Another  method  is  to  touch  the  corn  with  iodine  every 
night  and  pare  away  the  hard  tiiuue  every  morning;.  An  old 
and  valuable  plan  is  to  paint  the  com  every  night  with  a 
mixture  composed  of  salicylic  acid,  sis? ;  vxlract  of  cannabis 
indiCH,  grs.  x ;  and  collodion.  Sj.  and  to  scrape  this  mixture 
away  every  morning.  Soft  corns  are  treated  by  wasliing 
the  fix-t  often  with  ethereal  soap.  dr>*ing.  gently  removing 
the  soft  epithelium,  dusting  with  borated  talc,  and  placing 
^worbent  cotton  between  the  toes.  Incurable  soft  corns  re- 
quire the  freshening  of  the  adjacent  sides  of  the  two  toes  and 
suturing  them  together  (thus  converting  two  toes  into  one). 
In  inHamcd  corns  employ  rest  and  lead-water  and  laudanum, 
and  let  out  pus  when  it  forms,  Remember  tli-tt  in  old  per- 
sons the  cutting  of  a  corn  may  cause  senile  gangrene.  In 
the  inflamed  and  p,i)nful  feet  of  a  person  who  has  corns, 
nothing  gives  so  much  relief  as  waslttng  them  with  ethereal 
soap,  soaking  in  hot  water,  and  wrapping  the  feet  for  half  an 
hour  in  cloths  wet  with  a  mixture  composed  of  linseed  oil 
and  lime-water,  each,  5ij,  and  spirits  of  camphor,  sj. 

"Warte. — (.Sec  p.  315.) 

Onychia  is  inflammation  of  the  matrix  of  the  nail.  A 
"  run-around  "  is  suppuration  of  the  matrix  and  the  root  of 
the  nail,  of  traumatic  oiigin.  It  requires  incision,  trimming 
away  of  the  buried  edge  of  the  n.iil.  and  p.icking  with  iodo- 
form gauze.  MaiignaNt  onyekia.  whicli  is  inflammation  and 
ulceration  of  the  entire  matrix,  occurs  in  persons  with  di- 
Lipidated  constitutions.  Tliis  condition  requires  removal  of 
the  entire  nail,  cauterisation  of  the  matrix,  dressing  with 
iodoform  gauze,  and  the  internal  u.«e  of  stimulants,  tonics, 
and  nourishing  diet,  fn^tm-n  lef-nail  is  due  either  to 
lateral  hypertrophy  of  the  edge  of  the  nail  or  to  tlic  forcing 
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of  the  sotV  tissues  over  the  margin  of  the  nail.  Hie  con- 
dition is  treated  by  splitlJni;  the  nsti,  removing  tlie  piece  of 
n.itl,  the  soft  tissue,  and  the  adjacent  matrix,  and  dressing 
antiseptically. 
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XXXI.    DISEASES    AND    INJURIES    OF   THE 
LYMl'MATICS. 

Lymphangitia  is  inflammation  of  lymphatic  vessels.  Re- 
ticular  lymphangitis,  which  is  inflammation  of  lymphatic 
radicals,  is  seen  in  some  circumscribed  inflammations  of  the 
^kin.  It  is  apt  to  attack  the  hands,  causing  redness  and 
swelling,  fading  at  the  point  of  initial  trouble  while  it  ispreads 
at  the  periphery;  it  is  caused  by  micro-organisms  derived 
from  decomposing  animal  matter  (Roscnbach).  Erj'sipelas 
also  causes  it  (see  Erysipelas).  Tubular  lymphangitis,  which 
is  due  to  the  entry  into  the  lymphatic  ducts  of  virulent  micro- 
orfpinisms  or  their  products,  is  seen  in  dissection-wounds, 
septic  wounds,  snake-bites,  etc.  It  is  announced  by  (cdcnia 
and  by  minute  hard  red  streaks  running  from  the  wound  up 
the  i?xtrcniity.     Suppuration  may  occur. 

Lympbadenitos,  or  inllammatinn  of  the  gbnds,  may  follow 
lymphangitis  or  may  be  due  to  the  deposition  of  infective 
material,  the  lymph-vcsscIs  not  being  inflamed.  In  septic 
lymphadenitis  there  arc  pain,  tcndernc-is,  and  swelling.  In 
severe  cases  there  are  chill  and  septic  fever.  Suppur:ition 
may  arise.  The  treatment  is  to  drain  and  asepticixe  the 
wotmd,  t<i  apply  over  the  gtunds  and  vessels  iodine  and  blue 
ointment  or  ichlhyol.  and  to  employ  rest  and  compression. 
Intenially.  milk  punch,  quinine,  am)  nourishing  diet  are 
required,     If  suppuration  occurs,  incise  and  drain. 

Acute  lymphadenitis,  or  acute  inflammation  of  lymphatic 
glands,  may  follow  lymphangitis  or  may  be  due  to  tubercle, 
syphilis,  glanders,  cold,  or  traumatism.    Suppuration  may  or 
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may  not  occur.  In  inflammatory  lymphadenitis  there  are 
pain,  heat,  and  nodular  swclUng,  In  severe  cases  there  is 
fever,  The  Irtatmmt  is  to  asepticize  any  area  of  infection, 
place  the  glands  at  rest,  apply  cold  and  lead-water  and  lauda- 
num, or  inject  into  the  gland  every  day  s  m.  of  a  3  per  cent, 
solution  of  carbolic  acid  to  prevent  suppuration.  If  pus 
forms,  evacuate,  drain,  and  asepticize. 

Chronic  adenitis  is  almost  in\'ariab1y  s>'philitic  or  tuber- 
cular. It  require:^  con.stitutional  treatment  and  the  local  use 
of  ichthyol.  iodine,  or  blue  ointment 

Lympbun^iectasis  (varicose  lymphatics),  or  dictation  of 
the  lymphatic  vessels,  is  due  to  obstruction,  it  results,  as  a 
rule,  from  chronic  lymphangitis  or  the  pressure  of  a  tumor, 
and  is  most  usually  situated  in  the  puhic,  the  inguinid.  or  the 
scrotil  regions  or  on  the  inner  side  of  the  thigh.  Tlierc  arc 
two  forms:  the  variecse,  in  which  the  vessels  have  a  tortuous 
outline,  iikc  varicose  veins,  but  are  covered  only  by  surface 
epithelium;  and  lymphalU  warts  (lymphangioma  cireum- 
scriptum),  in  which  wart-like  masses  spring  up,  these  masses 
being  covered  with  epithelium  and  filled  with  lymph.  In 
most  cases  of  lymphangiectasis  there  is  consrdenible  hard 
oe<icma.  Rujiture  of  the  dilated  vessel  causes  a  flow  of  l>niiph 
{fymphi>rrhira). 

Lymphangioma  is  an  advanced  stage  of  lymphant^iectasis 
(p.  209).  The  SnuitiHtHt  in  mild  caScs  is  to  pierce  each  ves- 
icle with  the  minus  pole  of  a  galvanic  battery  and  pass  a 
current.  In  severe  cases  destroy  the  mass  with  the  Pacquc- 
lin  cauterj-  or  excise  it  with  x  knife  or  with  scissors. 

BlepbantiasiB. — True  elephantiasis  (elephantiasis  Arabum) 
is  chronic  h>'pertrophy  of  the  skin  and  subcutaneous  tissues 
following  upon  a  lymphangiectasis  produced  l>y  a  nematode 
worm  (the  6laria  sanguinis  homints).  Spumui  elephantiasis 
is  hypcrtrojihy  of  the  skin  and  subcutaneous  tissue  due  to 
chronic  infl-tmniatioii  (in  a  leg  which  posses.ses  an  ancient 
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ulcer,  or  in  the  scrotum  of  a  man  wilh  urinary  fistula).  Tlie 
tn-alment  is  massage  and  bandaging,  sometimes  ligation  of 
the  artciy  of  supply,  extirpation,  or  amputatiun, 

Malignant  Lympboma,  or  Hocigkln'a  Disease. — (Se« 
p.  203). 

XXXII.  BANDAGKS. 

A  bandage  ts  :i  fibrous  material  which  is  rolled  up  and  is 
then  employed  to  retain  dressings,  applications,  or  appliances 
to  a  part,  to  make  pressure,  or  to  correct  deformity.  It  may 
be  made  of  plain  gauKe,  of  gauze  mfiltratcd  with  plaster  of 
Paris  or  soaked  in  silicate  of  sodium,  of  gauze  wcl  with 
corrosivc-subhmate  solution,  of  flannel,  of  calico,  or  of  un- 
bleached muslin.  Unbleached  muslin,  which  is  the  be:tt 
material  for  general  use,  is  washed  to  remove  the  sixing, 
i.s  torn  into  strips,  and  the  edges  are  stripped  of  selvage. 
One  end  is  folded  to  the  extent  of  six  inches,  this  is  folded 
upon  itself  again  and  again  until  a  firm  centre  is  formed, 
and  over  this  centre  the  bandage  is  rolled.  In  a  wcll-rotlcd 
bandage  the  centre  cannot  be  pushed  out  of  the  roll, 

A  n'iiintrical  part  of  the  body  may  be  covered  by  a  cir^ 
citlar  bandage,  each  turn  exactly  covering  the  previou.'*  turns. 
A  eonUal  part  m.-jy  be  covered  by  a  spiral  bandage,  each  turn 
a-scending  a  Httle  higher  than  the  previous  turn.  As  each  turn 
of  a  spiral  bandage  is  tight  at  its  upper  and  loose  at  its  lower 
edge,  the  rrttrse  was  devised  to  correct  this  inequality; 
hence  a  conical  part  shoulil  be  covered  by  a  spiral  rnvrscii 
bandage.  To  make  a  reverse  hold  the  roller  in  the  right  hand 
(do  not  have  more  than  six  inches  of  slack),  place  the  thumb 
across  the  fresh  turn,  fold  the  bandage  down  without  traction, 
and  do  not  make  traction  until  the  turn  has  been  carried 
well  around  the  limb.  A  projecting  point  is  covered  with 
figure-ofS  turns.  The  groin,  shoulder,  breast,  or  axilla  can 
be  covered  by  figur9-of-8  turns,  each  succeeding  turn  asccnd- 
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ing  atxl  covering  two-thirds  of  the  previous  turn  and  fono- 
ing  u  figure  like  "the  leaves  on  m\  car  of  com."  Such  < 
figure  is  called  a  "  spica."  In  bandaging  an  cxtrvoiity  the' 
peripheral  turns  should  be  ti);hter  titan  the  turns  nearer  tld 
body.  Never  apply  a  light  bandage  to  the  leg  or  ihc 
without  including  the  foot  or  the  hand.  In  firm  drcssi 
leave  the  fingers  exposed,  and  use-  them  as  an  index  of  the 
condition  of  the  circulation  in  the  part. 

Spiral  Revvreed  Bondage  of  the  Upper  Bxtromitr. — In 
making  this  form  of  bandage,  use  a  roller  two  and  a  hall 
inches  wide  and  eight  yards  long.  Take  a  circuUr  i 
about  the  wrist,  and  a  second  turn  to  hold  Ihc  fir&t ; 
obliquely  across  the  back  of  the  hand  to  the  extremities 
tlic  lingers;  ascend  the  hand  to  the  root  of  the  thumb 
several  .tpiral  turn«;  cover  the  wrist  by  a  figure-of-8;  ascend 
the  forearm  by  spiral  reversed  turns ;  cover  the  elbow  by  a 
figtire-of-8,  and  the  arm  by  spiral  reversed  turns;  rnd  the 
banda<*c  by  two  circular  turns,  and  pin  them  (PI.  1 1,  Fig.  4), 

Spiral  Bandacro  of  All  the  Finsrere  (Gauntlet). — ^Tbe 
gauntlet  b.indagc  requires  a  roller  one  inch  wide  and  one 
and  a  halt  y.irds  long.  Take  two  circular  turns  around  tite 
wrist,  ])ass  obliquely  across  the  wrist  to  the  root  of  the  thumbs 
and  descend  to  its  tip  by  spir.il  turns ;  cover  in  the  thumb 
by  sjMral  reverses,  and  return  to  the  wrist.  Cover  in  cai 
successive  finger  in  the  same  manner,  and  terminate  by  t 
circuliir  turns  .irciuiul  the  wrist  (PI.  1 1.  Fig.  2). 

Spiral  Bandage  of  the  Palm  or  DorBom  of  the  Hand 
(Demi-gauntlet). — Tlic  demi'gauntlet  requires  a  roller  one 
inch  wide  iiiui  four  yards  long.  This  bandage  has  only  a 
limited  value;  it  must  not  be  applied  lightly,  as  it  makca 
much  pressure  at  the  linger-roots,  but  leaves  tlic  fingers  fm^ 
If  it  is  i!e>ired  to  co\'er  the  palm,  supinate  the  hand;  if  to 
cover  the  dorsum,  pronatc  the  hand.  Take  two  circular  turns 
around  the  wrist,  sweep  around  the  root  of  tlie  thumb,  and 
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return  to  the  jjoint  of  origin.  Treat  each  finger  in  the  s.inic 
way.     End  by  circular  turns  around  the  wrist  (PI.  It.  Fig.  I). 

Spica  of  the  Thumb. — Kor  tliis  bandage  use  a  roller  one 
inch  wide  and  three  yards  long.  Start  at  the  wrist,  and 
reach  the  tip  of  the  thumb  as  in  applying  a  spiral  bandage 
of  a  finger.  Make  a  series  of  a.ncending  figurc-of-8  turns 
between  thumb  and  wrist,  each  ascending  turn  overlying 
two-thirds  of  the  previous  turn;  terminate  with  a  circular 
of  the  wrist  (PI.  II,  Fig.  3). 

Spiral  Reversed  Bandaffe  of  the  Lower  Bictremitr.— 
Take  a  roller  two  and  a  half  inches  wide  and  seven  yards 
long,  and  make  two  circular  turns  just  above  the  malleoli, 
and  an  oblique  turn  across  tlic  dor.Hum  of  the  foot  to  the 
metatirso-phalangcal  articulation ;  make  a  circular  turn,  and 
cover  the  foot  with  spiral  reversed  turns ;  return  to  the  ankle 
by  a  figure-of-8;  ascend  the  leg  by  spiral  reverses;  cover 
the  knee  by  a  figurc-of-8.  and  the  thigh  by  spiral  reverses; 
terminate  by  two  circular  turns  (PI.  11,  Fig.  6). 

Bandage  of  the  Foot  covering  the  Heel  (American 
Uandagc  of  the  Foot). — Take  a  roller  two  and  a  half  inches 
wide  and  .'leven  yarcU  Inng.  The  bandage  in  begun  us  ist 
a  spiral  reversed  bandage  of  the  lower  extremity.  .After  the 
foot  is  well  covered  by  ascending  spiral  reversed  turns,  carry 
the  bandage  directly  around  the  point  of  the  heel  and  return 
to  the  instep;  from  this  point  carrj'  it  around  the  back  of 
the  ankle,  down  the  side  of  the  heel,  under  the  heel  to  the 
instep,  around  the  ankle  in  the  opposite  direction,  down  the 
opj>osite  side  of  the  heel,  and  under  the  heel  to  the  instep; 
t^ike  tlie  roller  to  above  the  malleoli,  and  end  by  a  circular 
turn  (PI.  12,  Fig.  2). 

Bandaffo  of  the  Foot  not  ooverin«  the  Heel  (French 
Method). — Take  a  roller  two  and  a  half  inches  wide  and 
six  yards  long.  Make  a  spiral  reversed  bandage  of  the  foot 
and  a  figure-of-8  of  the  ankle-joint  (PI.  12,  Fig,  i). 
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Spiral  Bandaf[«  of  the  Foot  coverlns  the  Hert  ( RibUc'i  J 
BaiidiL^v;  Spica  (A  the  Instep). — Take  a  roller  two  and  »\ 
hair  iiichc^s  wide  and  six  yards  long.     Apply  as  a  tpinl! 
icv<:r«ed  bandage  of  the  low«r  extremity  until   tlic  meta-j 
tarsus  is  well  covered.     Carry  the  bandage,  parallel  wilb  tbel 
margin  of  the  foot  (the  inner  or  outtrr  margin,  according  asi 
to  whether  it  is  the  left  foot  or  the  right),  around  the  post^ 
rior  aspect  of  the  heel,  along  the  opposite  margin  of  the  (bot  i 
to  cross  the  original  turn  at  the  median  line  of  the  dorsum 
Make  a  number  of  these  ascending  turns,  each  turn  covering 
in  three-fourths  of  the  previous  turn;  terminate  by  circular 
turns  above  the  ankle  (Fl.  1 2,  Tig.  3). 

OroeBed  Bandage  of  Botli  Byes  (Figurc>or>8  of  Both 
Kyes). — Take  a  roller  two  inches  wide  and  six  yards  long. 
Make  a  circular  turn  around  the  forehead  from  right  to  left, 
a  second  turn  to  hold  the  first,  a  turn  downward  over  the 
k-fl  eye,  under  the  Icfl  ear,  around  the  back  of  the  neck. 


and  upward  under  the  right  ear  and  over  the  right  eye; 
repeat  these  turns,  and  terminate  by  a  circular  turn  of  the 
forehead  (PI.  10.  Pig.  4). 

Borech'e   eye-bundoffe   is   convenient   and    useful    iFig, 


1  llcmt.ciunllii  B»inUi»-  i.  Caiwrlot  It4ml>eE:  j.  Spiu  of  ihc  Tliumlj,-  (.  Spiral  Ktvtnt 
lUndiKi  uf  iht  Uirps  Eatnniily^  j.  Kcciunu  lUn<]*i«  of  Stuinpt;  B.  Spin  I  Rmni  BtuAua- 
g|  iba  Lover  ExiRRiliy. 
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Barton's  Bandage  (Figurc-of-S  of  the  Jaw), — Take  a 
roller  two  inches  wide  and  five  yards  long.  I'Iaci?  the  initial 
cxlrcinity  or  the  bandage  behind  the  inion;  pnss  over  the 
right  parietAl  bone,  across  the  vertex,  down  the  left  side  in 
front  of  the  ear,  under  the  chin,  up  the  right  side  in  front 
of  the  car.  across  the  vertex,  and  across  the  left  parietal  bone 
to  the  point  of  origin.  A  turn  is  now  taken  forward  along 
the  right  side  of  the  jaw  to  the  chin,  and  backward  along 
the  left  side  of  the  jaw.  from  the  chin  to  the  nape  of  the 
neck;  repeat  these  turns,  and  pin  the  points  of  junction 
(PI.  lo.  Fig.  5j.  In  Barton's  bandage  the  car  lies  in  a  tri- 
angle. The  bandage  may  be  finished  by  circular  turns 
around  the  forehead.  Barton's  bandage  is  used  for  fracture 
of  the  tower  jaw. 

OibBon'B  Bandage. — Take  a  roller  two  inches  wide  and 
six  j-ards  long.  Make  three  vertical  turns  .-iround  the  head 
and  the  jaw  in  front  of  the  ear;  reverse  the  bandage  above-j 
the  level  of  the  ear,  and  carry  it  horizontally  nround  the 
forehead  and  head  three  tiniei«;  drop  the  bandage  to  the 
nape  of  the  neck,  and  take  three  turns  around  the  neck  and 
jaw;  terminate  by  taking  from  the  nape  of  the  neck  a  half 
turn  upward.  carr>-tng  the  bandage  forwartl  to  the  forehead, 
and  pinning  it  over  the  neck  and  over  the  forehead.  Pin 
each  point  of  junction  (PI.  lo.  Fig.  2).  Gibson's  bandage 
is  used  for  fracture  of  the  lower  jaw. 

CroBaed  Bandage  of  the  Angle  of  the  Jaw  (Oblique] 
Bandage  of  the  Jaw), — Take  a  roller  two  inches  wide  and 
six  yards  long.  Make  a  circular  turn  around  the  forehead 
towani  tlic  affected  side,  and  a  second  turn  to  hold  the  first; 
drop  to  the  back  of  the  neck ;  come  forward  on  the  sound 
side,  under  the  ear  and  chin ;  now  make  a  scries  of  turns 
around  the  head  and  jaw.  in  front  of  the  ear  on  the  injured 
side,  but  back  of  the  ear  on  the  sound  side :  these  turns 
successively  advance  on  the  sound  side  only ;  terminate  by 
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going  backward  under  the  ear  of  the  sound  side  to  the  1 
of  the  neck,  and  then  by  taking  two  drculiir  turns 
the  forehead  (PI.  10.  Fig-  r).     ThU  band^^pc  U  used  forfrx^ 
tures  of  the  ramus  of  the  jaw  and  for  holding  dressint'^  wr^" 
the  face  and  the  cranium. 

fipicft  of  the  Oroln  (Figure-of-8  of  the  Tliigh  and  t'. 
— For  one  groin  the  roller  is  three  inches  wide  and 
yards  long  ;  for  both  groins,  three  inches  wide  and  ten  yu^ 
long.     Take  two  circular  turns,  from  right  to  left,  aroii 
the  waiit,  then  down  over  the  front  of  the  riglii  groin,  art 
the  back  of  the  thigh,  up  over  the  front  of  the  right  thigt 
around  the  waist,  down  over  the  front  of  the   Icfl   gTOflr,'] 
around  the  back  of  the  thigh,  up  over  tlie  left  groin,  and 
around  the  waist.     The  map  being  thus  Liid  out,  Ilic  lur 
are  continued  and  ascemIo<l,  each  turn  overlying  onc-thir 
of  the  previous  turn,  and  the  bandage  is  completed  by  a 
circular  turn   around   the  waist  I. PI.   12,   Fig.  4).     Pin  the. 
crossed  pieces. 

Spioa  of  the  Shoulder. — Take  a  roller  two  and  a  half' 
inches  wide  and  seven  yards  long.  Make  a  circular  tumi 
and  several  spiral  reversed  turns  around  the  upper  arm  ;  then.] 
coming  from  behind  forward,  carry  the  bandage  over 
shoulder,  across  tlie  front  of  the  clicst,  through  the  opposite' 
arm-pit,  and  return  across  the  back  to  the  shoulder.  Make 
successive  and  advancing  turns  (PI.  13,  Fig.  6).  J 

Figure-of-8  bandages  of  the  breast,  the  elbow,  the  neck 
and  axilla,  and  of  both  shoulders  (posterior  figurc-of-S)  a«r 
shown  on  Plate  to  (Fig.  6),  Plate  12  (Figs.  5.  6).  and  Plate 
13  (Figs.  t-5). 

Velpeau'a  Bandage. — Take  a  roller  two  and  a  half  inches 
wide  and  ten  yards  long.  Place  the  palm  of  the  hand  of 
the  injured  side  upon  the  ^hl^uldcr  of  the  sound  KitJc,  inter- 
posing cotton  between  the  arm  and  the  side.  Start  at  the 
axilla  of  the  sound  aide  posteriorly,  cross  the  back  to  the 
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shoulder  of  the  injured  side,  down  the  front  of  the  arm  and 
under  the  arm  just  above  the  elbow,  returnint;  to  the  point 
of  origin;  repeat  this  turn,  but,  on  reaching  the  a.\illa  the 
second  time,  croii.4  the  back  and  pass  around  the  chest,  in- 
cluding the  arm;  keep  on  with  these  turns,  each  alternate 
turn  going  over  the  injured  cl.iviclc,  each  alternate  turn 
encircling  the  anu  and  the  body,  tlie  first  turns  .idv.-tncing 
and  the  second  turns  :iscending  (PI.  13,  Fig.  4).  Fin  the 
crossed  pieces.  T1ii»  bandage  i.^  u^d  for  fracture  of  the 
clavicle. 

Deeault's  Apparatus. — This  apparatus  consists  of  three 
rollers,  a  pad,  and  a  sling.  Kach  roller  is  two  and  a  half 
inches  wide  and  seven  yards  long.  The  pad,  which  is 
wedge-shaped,  is  inserted  into  the  axilla  with  the  base  up. 
The  first  roller  is  used  to  hold  the  pad  (PI.  1 3,  Fig.  1 ).  The 
s(cottd  roller  binds  the  arm  to  the  side  over  the  pad.  This 
pad  i.t  a  fulcrum,  the  shoulder  is  the  weight,  the  arm  is  the 
lever,  and  the  second  roller  of  Dcsault  corrects  the  inward 
deformity  of  a  fractured  clavicle  (PI.  13,  Fig.  2).  The  third 
ro/i'ff' corrects  the  downward  and  forward  dt^t]J1acement.  It 
.starts  in  the  axilla  of  the  sound  side  anleriorly,  crosses  the 
chest  to  the  .shoulder  of  the  injured  side,  runs  down  the 
bitck  of  the  arm,  around  the  elbow,  and  crosses  the  chest 
lo  the  point  of  origin,  forming  the  anterior  triangle;  it  is 
now  carried  through  the  axilla  of  the  sound  side  to  the 
back,  crosses  the  back  to  the  shoulder  of  the  injured  side, 
runs  down  the  front  of  the  arm,  around  the  elbow,  and 
across  the  back  lo  the  axilla  of  the  sound  side,  forming  the 
posterior  triangle  (PI.  13,  Fig.  3).  The  formula  for  the 
Desault  bandage  is:  Start  in  the  axilla  of  the  sound  side 
anteriorly,  run  from  the  axilla  to  the  shoulder,  from  the 
shoulder  lo  the  elbow,  from  the  elbow  to  the  axilla,  and 
pass  to  the  back  ;  from  the  a.'cilla  to  the  shoulder,  from  the 
shoulder  to  the  elbow,  from  the  elbow  to  the  axilla,  and  pass 
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lo  the  front.     Pio  the  crcuued  pieces  and  hang  the  haad  . 
sling  (PI.  13,  Fig.  jV 

Itocurrvnt  Baiidae*  of  tbs  Head. — T.ikc  a  roller  U 
inches  wide  and  six  yards  loag.     Make  twu  circubr  liir 
horiw)ntally  around  the  forehead  and  head ;  when  the  middle 
of  the  forehead  is  reached,  catch  the  bandage,  lake  a  half 
turn,  carr)-  the  bandage  to  the  occiput,  let  an  as%i-;unt  citcl^ 
it,  take  a  half  turn,  bring  the  roller  fofuard  to  the  forchcaol 
covering  a  portion  of  the  preceding  turn;  continue  this  pro- 
<xfa  until  the  scalp  i.<i  well  covered ;  terminate  with  two  ci^JI 
cubr  turns  around  the  forehead  and  head  (I').  10,  Fig.  3).     iH 
is  often  advisable  to  take  a  turn  around  the  bead  and  chin. 
Pin  ilie  croojied  p»efe->. 

R«curr«Dt  Bandage  of  a  Stump. — ^Take  a  roller  two 
inches  wide  and  »ix  yards  long.  Make  two  light  circular 
turns  around  the  root  of  the  stump;  make  recurrent  turns 
covering  the  stump  as  is  done  in  covering  the  head  ;  i^kc  ^J 
circular  turn  around  the  root  of  the  slump,  oblique  tumsj  t«| 
the  top  of  the  stump,  circular  turns  around  the  tip,  and  apply 
an  ascending  spinil  reversed  lxind;ige  (PI.  II,  Fig,  3). 

T-Bandaffo  of  the  Perineum. — Pass  the  transverse 
around    the  body  above  the  iliac  crests,  and  pin    it 
front;  bring  one  of  the  tails  over  the  dressing  and  ui 
between  the  thigh  and   the  genitals  of  one  side,  and  th< 
other  tail  over  the  dressing  and  up  between  the  thigh  anc 
the  genitals  of  the  opposite  side;  secure  these  tiits  to 
horizontal  band. 

.  Handkerchief  Bandaees. — Take  unbleached  muslin  oite 
yard  square.  The  mu.slin  folded  once  makes  an  e&loH^ 
hnndagc;  bringing  its  diagonal  angles  together  makes  a 
trianglr  bandage :  a  cravat  is  formed  by  folding  a  triangle 
bindagc  from  summit  to  base ;  a  (urti  is  a  twisted  cravaL 
Tile  trianRic  m;ike:t  an  .idniirable  sling. 

Fixed  Dreealiiffa :  Plaster-of-Paria  Bandage. — Cover  1 
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extremity  with  a  cotton  or  flannel  bandage  or  with  a  woollen 
stocking.  Take  a  gauze  roller  infiltrated  with  plaster,  and 
place  it  endwise  in  a  ba.sin  of  cold  water,  the  water  covering 
the  plaster.  When  bubbles  cease  to  come  off,  squct-ze  thc 
bandagc  and  apply  it  wilhoul  mucA  leniriori,  smoothing  out 
each  turn  with  a  moistened  hand.  As  each  bandage  is 
taken  from  the  basin,  drop  a  fresh  one  into  the  water. 
Apply  four  thicknesses  of  bandage,  and  finish  the  dressing 
by  sprinkling  dry  plaster  over  the  bandage  and  smoothing  it 
with  wet  handii.  The  ordinary  plaster  will  set  in  from  fifteen 
to  thirty  minutes,  If  it  is  desired  to  have  it  set  more  rapidly, 
put  .salt  or  alum  in  the  water ;  if  to  have  it  set  more  slowly, 
pour  stale  beer  into  the  water.  The  plaster  bandage  i.1  re- 
moved by  sawing  it  down  the  front  or  by  moiatcning  with 
dilute  hydrochloric  acid  and  then  cutting  through  the  moist- 
ened line  with  a  strong  knife. 

Silicate  of-floda  Dreaein^r. — I'rotect  the  part  as  is  done 
for  a  plaster  bandage.  Bandage  the  limb  Imnety  with  an 
ordinary  muslin  bandage,  paint  this  bandage  with  silicate  of 
soda,  apply  another  bandage  and  paint  it,  and  so  on  until 
six  layers  arc  applied.  Gauze  bandages  soaked  in  silicate 
are  better  than  ordinar>*  bandages.  Silicate  dressings  require 
from  twelve  to  eighteen  hours  to  dry,  and  they  are  removed 
by  softening  with  water  and  cutting. 


XXXHI.  PI-ASTIC  SURGERY. 

Pla.stic  surgery  includes  operations  for  the  repair  of  de- 
ficiencies, for  the  replacement  of  lost  parts,  for  the  restora- 
tion of  functions  in  parts  tied  down  by  scars,  and  for  the  cor- 
rection of  disfiguring  projections.  The  following  are  the 
methods  used:' 

Displaetment  is  the  method  of  stretching  or  of  sliding: 

*  Amtrkan  Ttji-Btek  a/  Smrjrry. 
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(i)  approximation  after  freshening  the  tx^es  (as  in  hire- 
lip;  (2)  sliding  into  position  after  transferring  tension  to 
other  localiticit  (lin<:ar  incisions  to  allow  of  stretching  of 
the  skin  after  large  wound«).  IntfrpolarioH  is  the  method 
of  borrowini;  material  from  an  adjacent  or  a  distant  region 
or  from  another  jicrson:  (l)  tranrferrimg  a  fiap  xeiA  ^ 
ptdult,  which  flap  is  put  in  place  at  once  or  is  gradualM 
f;ottcn  into  place  by  a  scries  of  partial  operations ;  (2)  trans- 
framing  xaithout  a  /vt/ii/e,  which  is  performed  by  placing 
in  position  and  by  fixing  tliere  portions  of  tissue  recently 
removed  from  the  part,  from  another  part  of  the  same  inc 
viduat,  or  from  a  lower  animal  (as  the  button  of  bone  aRer  tr 
phining,  or  in  nerve-grafting),  or  by  skin-grafting.  Retrench 
mtHt  is  the  rciiio\-al  of  redundant  material  and  the  produc- 
tion of  cicatricial  contraction. 

Skin-ffraftintr- — In  Ra'crdin's  method  the  surface  to  be 
grafted  should  possess  healthy  granulations  which  arc  at  lh^| 
skin  level.     'I'hc  grafts  may  eomc  from  the  person   to  be 
grafted   or  from   another   person,     Clciinsc   the  skin    from 
which  the  grafts  are  to  come,  the  ulcer,  and  the  skin  about 
it.  and,  if  corrosive  sublimate  is  used,  wash  it  away  with 
a  stream  of  warm  normal  salt-solution.     Thrust  a  scwing- 
nccdle  under  the  epidermis  to  lift  it  ap,  cut  ofl*  the  graft 
with  a  pair  of  scissors,  and  place  the  cut  sur&ce  of  the  graft 
upon  the  ulcer.    After  applying  a  number  of  grafts  place 
lliin  pieces  of  gutla-pcrcha  dssue  over  the  grafts  and  extend- 
ing on  each  side  of  the  ulcer,  and  so  placed  as  to  allow . 
drainage.    Tliis  tissue,  after  being  asepticized,  is  moistened 
with  warm  nonnal  salt-solution  (^  of  I  per  cent.).     Dre.-» 
with  a  pad  of  aseptic  gauze  moistened  with  salt-solution ; 
place  over  this   gauze  a  rubber   dam.  and  over  the  latter 
absorbent  cotton  and  a  baml.-ige.     In  the  case  of  children 
apply  a  light  silicate  bandage.     Put  the  patient  in  bed.     In 
forty-eight  hours  remove  all  the  dressings  except  the  gutta- 
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percha  tissue,  irrigate  with  normal  salt-solution,  and  reapply 
the  dressings.  AH  signs  of  the  grafts  wtU  often  have  dtsap- 
jicared.  In  a  day  or  two,  at  the  site  of  grafting,  bluish- 
white  spots  should  appear,  which  are  islands  of  epidermic 
Each  gral)  is  capable  of  furtning  about  half  an  inch  of 
cicatrix.  Grafting  stimulates  the  edges  of  the  ulcer  to 
cicaln/^  and  contract.  The  spot  from  which  the  grafts 
are  taken  is  dressed  antiseptically.  Reverdin's  method  docs 
not  limit  cicatricial  contraction  to  any  great  degree,  and  the 
new  skin  is  apt  to  break  down.  At  the  end  of  seven  days 
the  special  dressings  can  be  dispensed  with. 

Thiersch's  Method. — Thoroughly  asepticize  the  ulcer,  the 
surrounding  skin,  and  the  site  from  which  the  graft  is  to 
conic  (the  inner  side  of  the  arm  or  the  tliigh),  and  wash 
away  the  mercurial  preparation  with  nonnal  salt-solution. 
Apply  dressings  wet  witli  salt-solution.  On  bringing  the 
patient  into  the  operating-room,  remove  the  dressing.^  from 
the  ulcer,  scrape  the  ulcer  and  its  edges,  irrigate  with  salt- 
SOlutioii,  and  compress  to  arrest  hemorrhage.  Grafts  are  then 
obtfiined  by  putting  the  prepared  skin  upon  the  stretch  .ind 
cutting  strips  with  a  razor.  While  the  raior  is  being  used 
the  part  is  constantly  irrigated  with  »alt-solution.  The 
grafts  are  pressed  into  place,  and  each  graft  overlaps  a  little 
the  edges  of  the  wound  and  the  adjacent  grafts.  Mixler'.s 
apparatus  enables  one  to  perform  this  operation  with  great 
neatness  and  speed.  The  sicin-wound  is  dressed  antise}^ 
tically,  and  the  grafted  area  is  dressed  as  in  Revcrdin's 
method.  Recently  it  has  been  suggested  that  a  ring  of 
aseptic  gauze  be  made  to  encircle  the  limb  below  the  grafted 
area,  and  anotlicr  ring  above  the  grafted  area;  on  these  pads 
little  strips  of  wood  wrapped  in  aseptic  gauze  arc  so  laid  as 
to  make  a  cage,  and  around  this  cage  the  dressings  are 
applied  (moist  chamber  plan). 
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H        XXXIV.    DISEASKS  AND  INJURIES  OF  THE 
H  GENITOURINARY  ORGANS. 

^P  BEematuris. — By  this  term  »  ntcint  the  voiding  of  bloody 
urine  or  pure  blood,  the  blood  arising  rrom  any  portion  of 
the  urinary  apparatus,  and  tlie  conditioo  being  a  symptom, , 
and  not  a  disease.  Nxmaturia  may  be  a  s>'mj>lom  of  disca^J 
orof  injury  of  some  part  of  the  urinary  »y»tctn,  of  blood-dis 
organtiation!!  (purpura,  scurvy,  or  variola),  or  of  mctillicj 
poisoning  (mercury,  lead,  or  arsenic).  Tlic  color  of  the' 
urine  in  hiematuria  may  be  anything  between  a  ligbt-rcd 
and  a  decided  bl.ick,  but  these  color?  may  be  produce*!  by 
agents  other  than  blood.  Scnn;i  and  rhubarb  make  unnc 
red ;  carbolic  and  salicylic  acids,  brown ;  beet-root  sod  ■ 
sorrel,  the  color  of  blood.  In  jaundice,  melanosis,  and 
splenic  fever  the  urine  becomes  brown.  Be  sure  tti.it  bloody 
urine  in  the  female  is  not  due  to  admixture  with  menstrual 
blood  ■ 

Tests  for  Blood. — Sp^ctrostopt  Test. — Fresh  urine  diluted  ™ 
with  water  shows  the  two  absorption  bands  of  oxyhamio- 
globin.  The  addition  of  ammonium  sulphide  causes  the  two 
bands  to  give  place  to  the  band  of  reduced  haemoglobin.  If 
bloody  urine  stands  for  some  time  the  four  bonds  of  meth<cmo- 
globin  are  discovered  (Von  jaksch). 
HiUrr's  Tfst. — Add  to  the  urine  potassium  hydrate,  ami 
I  boil:  a  red  precipitate  of  earthy  phosph.-ktcs  and  h.i;mntin 

forms.  Throw  the  precipitate  ui>on  a  filter  and  treat  with 
^L  acetic  acid :  a  red  solution  i<i  produced,  which  soon  £idcs. 
^^  KosfHthai's  Tfsl. — Take  the  precijiitatc  from  caustic  pot- 
^P  ash,  dry  it,  and  test  it  for  liiematin ;  put  some  of  the  dry 
^^  sediment  on  a  slide,  add  a  crystal  of  common  salt,  apply 
a  cover-glass,  and  cause  a  («w  drops  of  glacial  acetic  acid 
to  flow  under  the  glass;  warm,  but  do  not  boil.  Teich> 
mann's  cr)'stals  will  appear  on  cooling. 
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Stmvf's  Tcit. — Test  the  urine  with  hydrate  of  pota.4<iium, 
ami  add  acetic  acid  in  excels :  a  dark  precipitate  fomi.f ,  wliich 
will  yield  cr>'stals  of  hicmalin  when  treated  with  sal  ammo- 
niac and  glacial  acetic  acid. 

Ahnen's  Test. — Take  to  cc  of  urine,  and  pour  upon  its 
surface  a  mixture  of  equal  parts  of  tincture  of  ^uaiac  and 
old  oil  of  turpentine:  at  the  point  of  junction  of  this  fluid 
with  the  urine  there  forms  a  white  ring  which  turns  blue. 

Microscope  Test. — The  microscope  shows  numerous  cor- 
puscles except  in  a  very  alkaline  urine,  when  but  few  cor- 
puscles may  be  found. 

In  hemoglobinuria — a  condition  sometimes  occurring  in 
bums,  acute  maladies,  and  metallic  poUoning — there  is  pres- 
ent blood  coloring  matter,  which  is  shown  by  Heller "s  test 
and  by  Almen's  test.  The  .*j>eclroaco|«:  shows  melhicmo- 
globin.  The  microscope  shows  no  corpuscles  or  only  a  few, 
but  discloses  masses  of  pigment. 

Bleeding  ft-om  the  Kidney-substance. — Illceding  from  the 
pelvis  of  the  kidney  and  from  the  ureter  may  be  due  to  inflam- 
mation.  congestion,  contusion,  stone,  vicarious  menstruation, 
hemorrhagic  diathesis,  powerful  diuretics,  fevers,  purpura, 
tumors,  cathelericition  of  the  bladder,  etc  Blood  is  thor- 
oughly mixed  with  the  urine,  and  no  sediment  forms  (smoky 
urine).  The  corpuscles  are  profoundly  altered,  are  devoid 
of  coloring  matter,  and  sliow  pale-yellow  ring*.  The  severity 
of  the  hemorrhage  is  measured  by  the  number  of  the  cor- 
puscles. Von  Jaksch  states  that  the  diagnosis  between  renal 
and  ureteral  hemorrhage  rests  on  the  nature  of  the  casts 
and  the  epithelium  present.  From  the  pelvis  of  the  kidney 
and  from  the  ureter  comes  small  epithelium,  the  cells  from 
the  superficial  layers  being  polygonal  or  elliptical,  those  from 
the  deeper  layers  being  oval  or  irregular.  In  hemorrhage 
from  the  ureter  the  cells  are  few;  in  hemorrhage  from  the 
pelvis  they  arc  plentiful   and  rest  upon   one  another   like 
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"tiles  on  a  roof"  (Von  Jaksch).  Cells  ffom  the  tubules  of 
the  ki(lnc>-  are  small,  granular,  and  polyhedral,  have  large 
nuclei,  and  are  often  so  arranged  as  to  form  cyliodcn 
(epithelial  cast^).  The  urine  of  renal  hemorrhage  is  apt  to 
be  acid  unless  alkalies  have  been  administered,  unless  the 
bleeding  has  been  severe,  or  unless  pus  is  present  in  tbc 
urine.  A  very  large  renal  hemorrhage  may  cause  the 
p;i^s.-ige  of  almost  pure  blood.  In  renal  hematuria  there 
an:  aching  in  the  loin,  numbness  of  the  corresponding  I^ 
ami  often  renal  colic, 

Teeioal  bemorrhajre,  includinir  hemorrhaire  from  the 
proetftta,  may  follow  the  relief  of  retention  of  urine,  may  be 
due  to  stone,  inflammation,  tumor,  etc,  or  may  .irise  from 
traunintiim).«,  instrumental  or  otherwise.  The  color  of  the 
urine  \f.  uKUally  bright-red.  but  if  long  rcLiined  rn  the  blati 
dcr  it  becomes  black  and  often  iarr>'.  The  reaction  is  alka-j 
line.  The  clots,  when  floated  out,  are  large  and  without 
definite  !ih.-i{>e.  In  micturition  the  urine  is  clear  or  only 
little  colored  M  the  beginning,  but  becomes  darker  and  darker* 
as  micturition  ends,  at  which  time  the  flow  may  consist  of 
almo.1t  pure  blood.  In  very  small  vesical  hemorrhages  tfa( 
urine  may  lie  smoky.  Crystals  of  triple  phosphate  indicat 
bladder  disorik-r.  The  microscope  shows  colorless  and 
swollen  corpuscles  and  many  polygonal  celts.  Symptoms 
of  bindder  mischief  usually  cxi.'^t.  but  cystoscopic  examina- 
tions or  cxplorator)'  suprapubic  cystotomy  may  be  demanded 
for  the  diagnosis,  ■ 

TJrftthml  HomorrhAffo. — In  urethral  bleeding  blond  comes 
inde{H:mlcntly  of  micturition,  or  blood  comes  out  first  and 
is  followed  by  pure  water.  Urethral  hemorrhage  arises  from 
an  acute  urethritis,  from  an  inflamed  stricture,  from  the  pas-^ 
snge  of  an  instrument,  or  from  some  other  traumatism. 

Pain  in  Oonito-urinary  Dieeases. — I'ain  as  a  symptoinl 
of  gcnito-urinary  disease  may  be  found  at  some  point  di»-| 
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tant  from  the  scat  of  lesion.  A  stone  in  the  bladder  ciuties 
pain  in  the  heaJ  of  the  penis  just  back  of  the  meatus ;  stone  in 
the  kidney  induces  pain  in  the  loin,  the  groin,  the  thigh,  and 
tht-  testicle;  inflammation  of  the  testicle  causes  pain  in  the 
line  of  the  cord  in  tlic  groin.  In  other  cases  of  gen ito- urinary 
disease  pain  is  felt  at  the  scat  of  lesion,  as  in  urethritis  and 
prostatitis.  Pain  felt  before  micturition,  and  being  relieved 
by  the  act,  is  found  in  cystitis  and  in  retention  of  urine. 
Pain  is  felt  during  micturition  in  inflammation  of  the  bladder, 
prostate,  and  urethra  and  in  the  passage  of  gravel  or  stone. 
Pain  which  is  acute  at  the  end  of  micturition  is  noted  in 
stone  in  the  bladder,  in  inflammation  of  the  neck  of  the 
bladder,  and  in  inflammation  of  the  prostate  gland.  The 
pain  of  stone  in  the  bladder,  it  may  be  observed,  is  amelior- 
ated by  rest  and  is  aggravated  by  exercise.  The  pain  of  ^ 
acute  prostatitis  is  intensified  by  defecation. 

Frequency  of  MicturitioQ. — Frequent  micturition  arises' 
from  irritation  of  the  sensory  nerves,  from  phimosis,  con- 
tracted meatus,  inflammations,  very  acid  urine,  calculi,  ure- 
thral stricture,  and  hyperaisthesia  of  the  urethra.  Frequency 
of  micturition  may  be  due  to  spinal  irritability  from  concus- 
sion or  from  sexual  excess,  from  contraction  of  the  bladder 
rendering  the  viscus  unable  to  hold  much, "or  from  excessive 
urinary  secretion,  as  in  diabetc-s  or  in  the  first  stage  of  con- 
tracted kidney.  Frequent  micturition  exists  in  obstruction 
by  cnlar^d  prostate  and  in  atony  of  the  bladder- walls. 
Hypersecretion  of  urine  plus  bladder  intolerance  is  known 
as  "  nervousness,"  and  is  found  in  hysteria.  Frequency  of 
micturition  increased  by  movement  is  observed  in  stone 
and  tumor  of  the  bl-iddcr;  increased  by  rfst,  is  found  in 
enlarged  prostate  and  atony  of  the  muscuLir  w.ill3  of  the 
viscuK.  Frequency  of  micturition  with  diminution  of  strcnr 
calibre  suggests  a  constriction  of  the  urethral  diameter; 
quency  of  micturition  with  diminished  force  suggests  a  pos-1 
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tenor  Rtrkturc,  enlarged  prortate,  or  bbdder  atoay. 

noH*  of  micturition  hintii  at  cnUr^ed  prolate,  ^oojr.  or 

iircthml  Ntriclure. 

TfiomfsoH's  diagnostic  ^utsttant  are  as  follows : 

"  I.  Have  you  any,  anJ,  if  so.  what.  frK)ucnc>*  m 
water?     Ih  rrc4|iicnc>'  more  manifest  daring  tbc  ught  or  tli^ 
(liy?     In  frcfiucncy  more  manifest  during  iDCitioa  or 
Doea  liny  other  circumstance  aATect  it? 

"  a.  Ih  llicrc  ]>,-iin  on  passing  urine,  and,  if  so.  is  it 
Jurin|[,  or  aAcr  the  act?  What  is  its  cha 
Bituirtin|{,  dull,  trtrntitor}',  or  continuous?  What  is  its  seat? 
N  it  ftrit  ;it  oilier  times,  and  is  it  produced  or  intenstficd  by 
HUitden  movement*? 

"  3.  Ulial  i«  the  character  of  the  stream  ?    Is  it  small  oc 
large ;  twiMed  or  irregular ;  strong  or  weak ;  continuous,  ic- 
mitltng.  or  intermitting?     Docs  it  come  by  the  meatus,  or h 
inrtly  or  entirely  tlirougli  fistulae?  | 

"4,  Is  the  charnctcr  of  the  urine  altered?  What  is  its 
■ppoinincc,  color,  otior.  reaction,  and  specific  gravity?  Is 
it  clear  or  turbid,  and  if  tuii>id,  is  it  so  at  the  bmc  of  |nss- 
ing?  D<}efl  it  vary  in  quantity?  Arc  the  normal  constitu-fl 
enlH  incre.i!(ed  or  iliminisheJ?  Docs  it  contain  abnormal 
etcmento,  an  albumin  or  sugar?  What  inorganic  deposits 
are  found?     Whiit  org.inic  materials  arc  met  with?  H 

"5.  Han  the  urine  ever  contained  blood?  If  so,  was 
the  color  brown  or  bright  red;  were  the  blood  and  urine 
thoroughly  mixed ;  was  the  blood  passed  at  the  end  or  at 
the  bc;.;inning  of  micturition,  or  did  it  cnmc  only  with  the 
last  drops  of  urine;  or  was  it  passed  independently  of 
micturition? 

"6,  Inquire  as  to  pain  in  the  back,  loins,  and  hips,  perma- 
nent or  transitor)',  or  for  tlic  occurrence  of  severe  paroxysms 
of  pain  there." 

Mobile  Kidoay. — There  arc  two  forms  of  this  condition : 
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(1)  Moi'abU-  kidney,  a  kidney  freely  moving  back  of  the 
peritoneum,  cither  within  the  cavity  of  its  fibro-f;ilty  c:ip.<iule 
or  entirely  without  its  capsule  (this  condition  is  acquired); 
and  {2)  floating  or  wandtrittg  kidney,  a  kidney  having  a 
mcsonephron  and  lying  within  the  peritoneal  cavity  (thisj 
rare  condition  is  always  congenital).  Keen  states  that  therol 
may  be  drawn  a  clear  theoretical  distinction  between  movable 
and  floating  kidney,  but  practiciUy  there  is  no  rigid  line  of 
demarcation,  ai^  a  movable  kidney  may  have  as  large  a 
range  of  movement  as  a  floating  one.  When  a  movable 
kidney  become.';  fixed  in  an  abnormal  situation  the  organ  is 
spoken  of  as  dishcatid.  The  organ  may  drop  below  the 
brim  of  the  pelvis,  may  cros»  the  vertebral  column,  or  may 
reach  the  anterior  abdominal  wall.  Women  more  often 
suffer  from  movable  kidney  than  do  men,  and  it  is  found 
in  the  great  majority  of  cases  upon  the  right  side-  Floating 
kidney  is  always  congenital.  Among  the  assigned  causes 
of  the  movable  condition  arc  to  be  named  traumatisms, 
strains,  abdominal- wall  laxity  from  pregnanc>',  absorption 
of  peritoneal  fat  5-om  wasting  disease  (Edcbohls)  and  tight 
lacing. 

Symptoms  of  Both  Forms. — There  may  be  no  discomfort 
wh^itcvcr,  or  the  patient  may  be  a  confirmed  inva1i<i,     The 
usual  symptoms  are  q>igastric  pain  f  just  to  the  left  of  theJ 
middle  line)  which  di.sap[>ears  when  the  kidney  is  replaced,' 
dragging  pain  in  the  loin,  and  paroxysms  like  nephritic  colic. 
There  is  a  sense  of  a  moving  body  in  the  abdomen,  and  the 
patient  has  aggravated  indigestion,  often   accompanied  by 
vomiting.     Constipation  is  the   rule,  and  violent  attacks  of 
cardiac   palpitation   are   common.      Most   subjects   of  this 
kidney-mobility  arc  extremely  nervous,  many  of  them  hys-, 
terical  or  hypochondriacal.     In  women  the  sexual   organs'! 
are  almost  invariably  deranged,  and  menstruation  aggravates 
the  pain  and  discomfort.    All  the  symptoms  are  intensified 
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by  exertion  and  are  modified  by  rest.  The  urine  is  normaL 
The  proof  of  the  cxtsCtmcc  of  movable  kidney  is  the  finding 
of  a  tumor  (movable  on  respiration,  change  of  position,  and 
palpittion)  shaped  like  that  organ,  pressure  upon  wliich  oc- 
casions no  sensation  or  causes  pain  or  a  sickening  feeling. 
A  "  lumbar  recess"  (Morris)  may  be  found,  and  jwrcussion 
ovtT  the  loin  gives  resonance.  A  movable  kidney  must  not 
be  mistaken  Tor  a  distended  gall-bladder,  a  tumor  of 
mesentery,  stomach,  or  onienluni.  a  phantom  tumor,  a 
ovarian  tumor,  or  a  cancer  uf  the  pancreas.  Sometimes  . 
movable  kidney  endangers  life,  rupture  of  the  kidney  o: 
twisting  or  rupture  of  the  ureter  occurring,  the  ultimate  cati 
of  death  being  albuminuria,  urxmia,  or  hydronephrosis. 

Trtalmetit. — Mobile  kidney  is  treated  as  follows:  (i)  T^e 
rtst-frfaimmt  of  Wtir  Mitchdl  m.iy  be  tried ;  it  often  m.»rkedly 
mitigates  t)ie  symptoms,  but  docs  not  seem  to  cure.  (2} 
Ba»dag{  ami  /»rtrf  .should  always  be  tried,  using  the  pad  of 
Dunning  or  Newman :  this  will  cure  not  a  few  cases. 
Hdcbohls  uses  only  a  bandage  of  elastic  webbing  or  a  well- 
fitting  corset,  (j)  Nephrorrhaphy  1*  the  proper  procedure 
in  most  instances  (p.  711).  (4)  Nephrectomy  in  rare  cnses 
is  necessary:  it  may  be  done  for  dislocated  kidney,  when 
kidney  disea.se  exists,  or  when  nephrorrhaphy  has  (ailed  in 
a  case  of  severity. 

Ii^urios  of  the  Ktdnor. — ^Laceration  or  ruptore  is 
caused  by  falls  and  by  blows  upon  the  back  and  ihe  belly. 
The  blood  may  or  may  not  extravasatc  into  siirroun<lin{T 
structures.  'Ilic  symptoms  arc — pain  in  the  loin,  sliooting 
into  the  testicle  or  the  thigh  ;  frequent  and  painful  passage 
of  bloody  urine  or  suppres.sion  of  urine;  the  loin  is  full  and 
is  dull  on  percussion,  and  collapse  or  evidences  of  internal 
hemorrhage  exist.  Bloody  urine  is  nol  proof  of  renal  injury, 
and  kidney  damage  may  occur  without  harmaturia. 

Trftttmtut. — If  the  shock  is  profound  with  increasing  ful- 
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ncss  of  the  loin,  whether  ha:maturia  exists  or  not.  or  if  blood  ■ 
comes  profusely  from  the  urethra,  make  an  exploratory 
lumbar  incision  and,  if  ncccssafy.  remove  the  or(jan.  Ordi- 
narily the  cases  are  treated  by  rest  in  bed  and  by  feeding 
with  liquid  food  or  by  nutritive  cncmata  to  prevent  vomiting. 
Ergot,  opium,  or  gallic  acid  may  be  used.  Apply  ice-bags  to 
the  loin  and  the  side  of  the  abdomen,  and  after  bleeding  ceases 
strap  the  loin  and  apply  a  binder  If  lai^c  blood-clots  cause 
pain  or  retention,  introduce  a  catheter  and  inject  the  bladder 
with  boiacic  acid,  or  use  the  tube  and  evacuatorofa  Bigclow 
apparatus.      If  this  procedure  fitls,  open  the  bj.idder. 

Perforating  wounds  of  the  kidneys,  if  posterior,  do  not 
involve  the  peritoneum ;  if  anterior,  they  do.  The  symptoms 
arc — escape  of  blood  and  urine  by  the  wound;  harmatuna  is 
usual,  but  not  invariable;  pain  as  in  rupture;  the  patient 
may  be  unable  to  micturate;  and  nausea,  vomiting,  and  con- 
stitutional signs  of  hemorrhage  exist.  Traumatic  peritonitis, 
perinephric  abscess,  or  general  sepsis  may  ensue.  Confirm 
the  diagnosis  by  exploration  with  the  finger.  Extraperi- 
toneal injuries  give  a  good,  sad  intraperitoneal  a  bad, 
prognosis. 

TreatMieHt. — If  the  wound  in  perforated  kidney  is  extra- 
peritoneal, enlarge  it  to  permit  of  drainage,  .and  arrest  hem- 
orrhage by  packing  and  hot  water.  Ascpticixe  the  wound, , 
insert  a  drainage-tube  down  to  the  kidney,  dress  often  with 
bichloride  gauic.  keep  the  patient  in  bed  on  a  low  diet,  and 
give  ci^ot  and  opium.  In  intraperitoneal  wounds,  perform 
an  abdominal  section  and  remove  the  damaged  organ  (see 
Nephrectomy). 

Renal  Calculus. — A  stone  in  the  kidney  is  formed  by  the 
precipitation  of  urinary  salts  into  the  renal  epithelial  cells 
and  the  gluing  together  of  these  salts  and  cells  by  material 
frwn  mucus  or  blood-clot,  this  mass  scr\-ing  as  a  nucleus 
on  which  accretion  takes  place.     Most  calculi  escape  when 
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small  as  /p-m'rl.  The  cause  is  a  highly  acid  urine  winch 
induces  catarrh  of  the  renal  Itibcs.  This  high  coiiccntr;itiun 
of  urine  is  favored  by  a  sedentary  hfe,  by  the  ingestion  of 
much  alcohol  or  nitrogenou<i  food,  by  constipation,  by  an 
inactive  skin,  and  by  a  torpid  liver.  The  children  of  poverty 
arc  liable  to  calcuh  because  of  the  use  of  unsuitable  foods 
and  the  form.ition  of  great  amounts  of  nitrogenous  waste. 
Males  more  oflen  suffer  thiin  do  females,  certain  locations 
favor  the  development  of  the  malady,  and  a  family  liability 
sometimes  exists. 

Symptoms. — •'Wk  symptoms  of  slonc  in  the  kidney  may 
not  appear  for  years,  but  usually  they  arc  manifested  early. 
Nephritic  colic  is  due  to  the  washing  of  a  calculus  into  the 
orifice  of  the  ureter,  which  it  blocks,  tears,  or  distends.  The 
pain  is  cither  sudden  or  gradual  in  onset,  is  fearful  in  intensity, 
and  runs  from  the  lumbar  region  down  the  corresponding 
thigh  and  spermatic  cord  (the  testicle  being  retracted)  and 
into  the  abdomen  and  shoulder-blade.  Tliere  are  nausea, 
vomiting,  collapse,  sometimes  unconsciousness  or  convul- 
sions. Frequent  attempts  at  making  water  are  productive 
of  pain,  but  of  little  urine.  The  urine  is  usually,  but  not 
always,  smoky  from  blood.  After  a  time  the  pain  vanishes, 
the  stone  having  passed  into  the  bladder  or  having  fallen 
back  into  the  pelvis  of  the  kidney.  A  calculus  retained  in  the 
kidney  cvcntu,illy  excites  pyelitis.  There  is  pus  in  the  urine, 
and  soreness  or  pain  in  the  loin  exists.  Attacks  of  colic 
occur  from  the  passage  of  small  stones  or  of  plugs  of 
mucus.  Hntirc  obstruction  of  the  ureter  induces  hydro- 
nephrosis or  pyonephrosis.  Nephrolithiasis  may  cause  death 
by  exh.iustion,  by  sep.tis,  by  rupture  of  a  hydroneplirosis,  or 
by  amyloid  degeneration. 

Trtalmenf. — In  the  gravel  of  uric-acid  diathesis,  use 
alkalies,  especially  the  liquor  potassii  ctlratis,  and  reduce 
the  amount  of  nitrogen  in  tlie  diet  to  a  minimum,  at  the 
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same  time  wasliing  out  the  organs  by  copious  draughts 
of  Poland  water  or  Londonderry  lithia.  Piperaxine.  in  doses 
of  grs.  V  to  grs.  viij  three  times  a  day,  is  highly  commended, 
Kxercisc  is  to  be  insitttud  on.  When  gravel  is  phosphatic, 
order  strychnine,  the  mineral  acids,  and  rest  at  the  sea- 
side. When  oxalate  of  lime  \>  found,  restrict  diet,  use  the 
mineral  acids,  recommend  travel  or  rest  amid  new  sur- 
roundings, and  give  an  occasional  course  of  sodii  phos- 
|)has.  rtss  three  times  a  day,  drunk  in  Buffalo  lithia  water. 
Nephritic  colic  is  relieved  by  hypodermatic  injection  of 
morpliia  and  atropia,  the  hot  b.ith,  diluent  drinks,  or  the 
inhalation  of  ether.  After  the  alt.ick  wash  out  the  bl.^ddcr 
with  an  evacualor.  If  a  stone  impacts  in  the  ureter,  perform 
tht  operation  of  ureterolithotomy.  The  diagnosis  of  this 
impaction  ts  often  possible  only  by  exploratory  laparotomy. 
If  the  symptoms  point  to  stone  in  the  kidney,  medical  treat- 
ment  having  been  used  without  avail,  and  there  being  no  evi- 
dence of  organic  disease  of  the  other  kidney,  make  an  ex- 
ploratory lumbar  incision ;  feel  the  surface  of  the  kidney 
with  the  finger,  sound  the  inside  of  the  organ  with  a  needle, 
and  if  a  stone  is  detected  remove  it  (see  Nrpkrolitholamy, 
p.  709).  Dr.  Keen  is  of  tlic  opinion  that  operation  should 
not  be  performed  if  the  urea  is  below  l  per  cenL  If,  after 
nephrolithotomy,  suppression  of  urine  occurs,  cut  into  the 
other  kidney,  as  in  half  of  all  cases  a  stone  will  be  found 
lodged  there. 

AbscoBs  of  the  kidney  is  caused  by  traumatism,  hy  calcu- 
lus, by  stricture  of  the  urethra,  by  disease  of  the  bUiddcr,  by 
the  union  of  miliary  abscesses,  or  by  py%mia.  The  symptoms 
are  pus  in  the  urine  (this  is  usual,  but  not  invariable),  h-i'ma* 
turia  in  traum-itic  cases,  and  pnin  running  into  the  groin. 
Constitutional  symptoms  of  supjiuration  exist  The  treat- 
m<nt  in  the  early  stage  is  rest,  morphia.  purg.ation,  ano- 
dynes, and  ice-bags  to  the  loir,  followed  in  forty-eight  hours 
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by  hot  fomentations.     When  the  diagnosis  is  clear,  inciw 
the  lom,  open  aiid  stitch  the  kidney  to  tlic  abdominal  watl,^ 
or,  if  the  organ  be  badly  damaged,  remove  it.  fl 

Pyelitia  and  pyelonephritis,  which  afiect  usually  only  one 
gland,  arc  cauanl  by  urethral  :>lncture,  by  stopping  of  the 
ureter  by  blood-clot,  by  vctical  paralysis,  by  stone  in  the 
bladder  or  in  the  kidney,  and  by  enlargement  of  the  prostate 
gland. 

Symptoms, — A  patient  who  has,  or  who  has  had,  retention 
of  urine   develops   high  fever   ol^en   preceded    by  a   chill; 
headache,  stupor,  and  dry  tongue  are  noted.     Unlike  acute 
firigllt's  disease,  tlicrc  is  neither  oedema  nor  dry  skin,  con-  _ 
vulsions  ck)  not  occur,  and  the  urine  is  picniiful  and  contains  I 
pus  and.  but  rarely,  blood.    The  progNosis  is  very  bad.    The 
treatmfHt  l-s  to  remove  the  obstruction  if  possible.     If  the 
urine  be  acid,  give  liquor  potassii  citratis;  if  alkaline,  gi\-e 
bcnzoic-acid.    Gallic  acid,  cucal>'pto],and  small  doses  of  copa- 
iba or  cubebi;  arc  recommended.   Quinine  is  used  to  stimulate 
the  patient  and  to  lower  fever.    The  bladder  is  to  be  n-ashed 
out  every  day  with  boracic-acid  solution  (gr.  iij  to  &)).    Cups, 
dry  or  moist,  and  hot  sand-bags  or  bran-b.igs  are  to  be  applied 
to  the  loin.     Alcohol  may  be  sparingly  admin istcretl. 

Perinephritie. — The  symptoms  of  this  con<lition  arc  rigidity 
of  the  spine,  the  inclination  being  toward  the  aflected  side, 
Ocxion  of  the  foot,  and  oflen  pain  in  the  knee.  The  symp- 
torn*  resemble  those  of  hip-joint  disease  In  the  second  stage. 
Suppunttiun  may  or  may  not  take  place.  The  traitment  is 
wet  cups  to  the  loin,  ice-bags  to  the  loin,  rest,  purgation  by 
salines,  morphia  for  pain,  and,  af^cr  the  acute  stage,  potas- 
sium iodide  intern;illy  and  ichtliyol  locally. 

Perinephric  Abeceesee. — iMmaiy  abscas  ts  caused   by 
.  chills,  traumatism,  acute  febrile  disturbances,  or  by  pus  flow- 

^K     mg  from  some  other  jLirt,  as  the  spine.     CoNsrcutht  abseess 
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tuberculosis,  or  cysL  In  the  consecutive  form  the  symp- 
toms may  be  masked  by  the  malady  to  which  perinephric 
abscess  is  secondary.  As  a  rule,  in  perinephric  abscess 
there  are  found  the  constitutional  symptoms  of  suppuration. 
The  local  symptoms  arc  a  deep  aching  and  paroxysmal  pain 
intensified  by  lumbar  pressure.  CEdcma  of  the  correspond- 
ing  foot  and  lameness  arc  not  unusual.  CEdcma  of  the  skin 
is  usual,  but  fluctuation  is  rare.  The  exploratory  incision 
will  settle  a  doubtful  diagnosis.  The  trcalmenC  is  to  lay 
open  the  abscess,  wash  it  out,  and  drain.  { 

HydronephroBis  is  a  condition  of  tlic  kidney  in  which  an 
imped iniL-nt  to  the  outflow  of  urine  is  cau.sed  by  obt>truction 
in  the  ureter,  the  bladder,  or  the  urethra,  the  cnlycc-s  of  the 
kidney  becoming  over-distended  with  urine  and  the  glandu- 
lar tissue  bcjni;  absorbed  by  pressure.  This  condition  may 
be  congenital,  and  is  due  usually  to  twisting  of  the  ureter  or 
to  imperforate  meatus,  both  kidne>-s  being  involved.  The 
cttHses  of  the  acquired  form  arc  the  pressure  of  pelvic 
growths  or  pregnancy,  inflammation  or  tumor  of  the  blad- 
der, stone  in  the  bladder,  kidney,  or  ureter,  twisting  of  the 
ureter  of  a  movable  kidney,  enlargement  of  the  prostate 
gland,  and  fitricture  of  the  urethra.  This  acquired  hydro- 
nephrosis  may  involve  both  kidneys,  all  of  one  kidney,  or 
only  a  part  of  a  single  gland, 

Symptoms  ami  TrealmtHt. — Hydronephrosis  is  most  fre- 
quent in  females.  When  tumor  is  absent  there  may  be  no 
sj'mptoms.  or  there  may  be  pain  in  the  back  and  abdomen,, 
frequent  micturition,  a  persistent  or  tntermilteni  diminution  ' 
in  urine,  or  even  occasional  anuria.  A  tumor  may  be  found 
in  the  loin,  which  growth  is  dull  on  jjercussion  and  may 
come  and  go,  a  large  urinary  flow  being  noted  when  it  dis- 
ajipears.  Hydronephrosis  may  last  a  long  while  if  only  one 
kidney  be  involved,  but  death  is  not  far  distant  if  both 
glands  suffer.    Death  occurs  from  anxmia,  from  pressure  on 
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adjacent  organs,  or  from  rupture  into  the  peritoneal  a: 
TrtatmtHt  by  aspiration  may  cure,  but  the  operation 
have  to  be  ilone  repeatedly.  Tiipi)tng  on  the  left  side  ii 
pcrTonned  just  b<:low  the  last  intercostal  space  ;  on  the  ngbt 
side  the  tap  is  made  midway  between  the  last  rib  and  the 
crest  of  the  ihum.  If  repeated  aspirations  fail,  perform  a 
nephrotomy,  stitching  the  edges  of  the  cut  kidney  to  the 
surface  and  irrigating.  If  a  pennanent  suppumtini;  fistuU 
ensues  or  if  the  organ  is  found  extensively  danuigcd,  ncfrfi- 
rectoniy  is  to  be  performed,  provided  the  other  kidney 
in  reasonably  good  condition. 

Pyonephrosla,  or  aurglceJ  kidney,  is  a  condition  in  u-hn 
the  |)elvis  and  the  calyces  of  the  kidney  arc  distended  wi 
pus  or  with  pus  and  urine.  The  whole  kidne>-  may  be  de 
stroyed.  This  condition  has  the  same  causes  as  has  hydro- 
nephrosis, for  it  is  in  realit>'  usually  an  infected  hydrone- 
phrosis. In  some  cases  the  inaugural  malady  is  pyelitis 
which  causes  blocking  of  a  ureter. 

Symftonii  ami    Trciitmeitt. — At   first  the  symptoms  are 
those  due  to  the  obstructing  cause,  plus  p)'elitis.     Pus  may 
appear  in  the  urine  in  incomplete  obstruction,  or  it  may  in-' 
tcrmittcntly  come  and  go.     Constitutional  symptoms  of  sup- 
puration are  soon  manifest.     A  tumor  may  appear  in  t 
loin,  like  the  tumor  of  hydr»)nephrosis.     If  only  one  kidne 
be  involved,  and  if  the  disease  is  due  to  blocking  of  a  ureter, 
recovery  is   to  be   expected.     The   (reatmtnl  in  the  eari; 
stages  comprises  removal,  if  possible,  of  the  cause  of 
struction  and  the  employment  of  measures  directed  to  the 
cure  of  the  pyelitis.     If  obstruction  is  not  complete,  pallia- 
tive measures  may  be  em]>loye<l  for  the  tumor.     If  fever  is 
continued,  if  there  is  great  visceral  derangement,  if  pain  la 
severe  and  constant,  and  if  the  tutnur  continually  grows, 
perform  a  nephrotomy,  stitching  the  organ  to  the  surliace  if 
possible,  or  removing  it  if  it  is  hojielcstly  disorganized. 
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Operations  on  the  Kidney. — Nephrotomy  means  inci*ion 
of  a  kidiity,  bul  ihe  term  is  also  applied  to  the  exploratory- 
exposure  of  the  kidney  without  incision.  The  mitrttmettls 
required  are  scaljKls,  a  blunt-pointed  bistoury,  dissccting- 
forccps,  toothed  forceps,  a  grooved  director,  harmostatic 
forceps,  spatula-,  metal  retractors,  a  fountain  syringe,  an 
Allis  dissector,  Hagcdom  needles,  and  an  Abbe  ncedlc- 
holdcr.  If  looking  for  a  stone,  have  a  large  hare-lip  pin  to 
sound  with,  forceps  and  a  scoop  to  remove  the  stone,  and 
a  periosteum-elevator  to  scrape  away  adherent  calculi.  The 
pnlient  lies  upon  the  sound  side,  a  snnd  pillow  being  plac<:d 
under  the  loin.  The  intiiinn  is  made  half  an  inch  below  the 
last  rib  and  close  to  the  outer  border  of  the  erector  spinx 
mass,  and  runs  obliijuely  downward  and  forward  toward  the 
iliac  crest  for  three  inches,  thi;  incision  being  enlarged  later  if 
required.  Divide  the  skin,  the  superficial  fascia,  the  fat,  the 
external  oblique,  the  posterior  border  of  the  external  oblique, 
and  the  outer  edge  of  the  latissimus  dorai.  This  incision  ex- 
poses the  lumbar  fascia.  Fush  aside  the  last  dorsa]  nerve 
and  inci.sc  the  lumbar  ra.<icia,  when  the  perirenal  fat  will  bulge 
into  the  wound.  Two  distinct  layers  of  fat  exist.  Tear  this 
lat  through  with  di.«ecting-rorceps  or  with  an  Allis  dt.4sector 
to  expose  the  kidney,  which  can  now  be  opened  while  it  is 
forced  into  the  wound  b>'  the  hand  of  an  assistant  making 
abdominal  pressure. 

Nephrolithotomy. — In  this  operation  the  incision  is  the 
same  as  in  nephrotomy  Feel  the  kidney  for  a  *tone.  or,  if 
this  procedure  fails,  explore  with  a  needle  or  a  pin.  Morris 
suggests  that  first  the  organ  be  well  drawn  out.  If  no 
stone  be  found,  open  the  pelvis  and  explore  with  the  linger. 
If  a  stone  be  detected,  open  the  kidney-tissue,  loosen  the 
calculus  with  the  nail,  and  remove  it  with  the  finger,  with  a 
scoop,  or  with  forceps.  After  removing  the  stone,  stop  renal  < 
hemorrhage  by  pressure  and  hot  water,  or  in  some  cases 
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plug  witli  iodoform   game  for   twenty-four  hours.     When! 
hcmorriiaRi:  ceases  put  a  large  drainage-tube  down  to  the 
kidney.    Close  the  wound  in  the  muscles  and  integument, 
and  dress  antiseptically.    The  dressings  must  be  changed  I 
frequently  and  the  tube  should  be  shortened  daily. 

Nephrectomy  is  the  removal  of  a  kidney.    The  mortality  I 
for  cancer  is  lOpcr  cent,  for  tubercle  36  per  cent.     There 
are  two  methods  of  nephrectomy,  the  lumbar  and  the  ab- 
domiNal. 

Lumbar  Nephrectomy. — The  instruments  required  for  I 
Ihi-t  operation  .ire  -tc;i!|x:l.'i.  a  bhmt-pointed  bistour>-.  forceps 
as  used  in  the  preceding  operation,  a  ctaiiip,  retractors. 
spatiil;e,  blunt  hooks,  an  aneurysm-reedle.  a  pcdiclc-nccdle, 
a  grooved  tlirector.  .stout  silk,  an  Allis  dissector,  .sharp 
spoons,  unci  a  Pacquelin  cautery.  The-  position  of  the 
patient  and  the  incision  arc  the  same  as  those  for  the  pre- 
ceding operation.  When  the  kidney  is  exposed  the  incision, 
if  necessary,  may  be  entarj^cd  in  its  existing  directions,  or.  as 
Morris  advises,  it  may  be  enlarged  by  cutting  with  a  blunt 
bistoury  a  vertical  incision  from  a  point  one  inch  in  front  of 
the  posterior  extremity  of  the  first  cut  downward  and  from 
within  outward.  Lift  the  kidney,  and  separate  it.  if  possible, 
with  the  finger ;  clamp  the  pedicle ;  pass  an  armed  ancurysm- 
necdle  between  the  vessels  of  the  pedicle ;  ligatc  in  two  places ; 
cut  between  the  threads:  and  arrest  hemorrhage  by  ligature 
or  by  the  cauter>'.  If  the  ureter  be  healtJly.  droit  it  back ; 
if  it  he  foul  and  purulent,  scrape  it  with  a  spoon,  wash  it 
with  corrosive  sublimate,  and  touch  it  with  pure  carbolic 
acid,  and  then  either  drop  it  hack  or  sew  it  into  the  wound. 
If  hemorrhage  persists  from  the  wound,  plug.  Put  in  a 
drainage-tube  and  close  the  wound.  If  the  peritoneum  be 
accidentally  opened,  close  it  with  Lcmbcrt's  suture- 
Abdominal  nephrectomy  is  more  dangerous  than  the 
lumbar  operation.    The  same  instruments  are  required  as 
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arc  used  in  the  preceding  operation.  Tlie  position  is  supine. 
Tlio  incision  is  that  of  Langenbcck — four  inches  long  in  the 
linea  semilunaris,  its  centre  corres|x>nding  to  the  umliilicus. 
Open  the  abdomen,  introduce  a  iiand.  feci  the  kidneys,  and 
if  both  show  serious  disease  do  not  perform  ncpli  recto  my. 
Keep  the  small  intestines  away  by  sponges,  push  the  colon 
toward  the  umbilicus,  incise  tlic  outer  layer  of  the  meso- 
colon, and  bare  the  kidney.  Strip  off  the  peritoneum  from 
the  kidney  and  its  vessels,  and  ligatc  the  vessels  by  pass*  I 
ing  strong  silk  through  the  centre  of  the  pedicle  with  an 
aneurysm- needle.  Ligate  the  ureter  if  healthy,  and  cut.  If 
the  ureter  is  septic,  f;isten  it  to  an  opening  made  in  the  loin 
by  cutting  on  to  forceps  pushed  to  the  outer  edge  of  the 
quadratus  lumborum.  Stop  bleeding,  irrigate  the  belly- 
cavity,  and  dress  as  usual,  employing  drainage  only  when 
septic  matter  has  gotten  into  the  peritoneal  cavity  or  when 
oozing  is  persistent. 

Nephroirhaphy  is  fixation  of  a  mobile  kidney.  The  ktd- 
ney  is  exposed  in  the  loin  as  above  detailed,  and  is  forced 
into  the  wound  by  abdominal  pressure.  Insert  sutures  of 
chromicizcd  gut,  k.ingaroo  tendon,  or  silkworm  gut.  by 
means  of  curved  Hagedorn  needles,  through  the  renal  .sub- 
stance, and  thus  fix  the  organ  to  the  lumbar  fascia.  Use 
drainage-tubes  until  inflammation  appears.  The  mortality  it 
about  3  per  cent. 

Retention  of  Urine. — By  this  term  i.<  meant  an  inability 
to  empty  the  bladder.  The  retention  may  be  comf^lete,  not 
a  drop  emerging,  or  it  may  have  been  complete,  a  dribbling 
setting  in  after  a  time,  due  to  paralysis  of  the  bladder,  which 
cannot  contain  more  fluid,  expulsion  of  the  overflow  from  the 
ureters  being  produced  by  atmospheric  pressure.  This  con- 
dition is  known  as  Ihe  cngorg^mtat,  the  ai'nfltnv.  or  tkr  i«- 
cotuinmce  of  retention.  There  may  be  a  fxtrtial  retention 
from  enlarged  prostate,  a  portion  only  of  the  urine  being 
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voided.  RctentioD  may  be  caused  by — ( i)  ohstnuthn,  result- 
ing from  urethral  slricturc,  enlanjed  prostate,  inflamed  pro»- 
tatc,  occluded  meatus,  impacted  calculus,  urethral  tumors, 
complete  phimosis,  fecal  impaction,  and  pressure  from  gravid 
tumors,  or  by  (2)  dr/fcthv  expulsion,  resulting  from  paralysis, 
disease  or  injury,  atony,  reflex  inhibition,  shock,  muscular 
wcakncss  of  fevers,  and  the  action  of  drugs  such  as  bella- 
donna, opium,  or  cantharides. 

SymfitotHs. — In  acute  retention  there  U  an  agony  of  dt^re 
to  urinate,  the:  jiaticnt  making  acutely  painful  straining  efTorts 
during  which  fcoes  arc  often  passed.  There  are  severe  {lain 
and  aching  in  tlie  abdomen,  thighs  perineum,  and  penis. 
All  the  symptoms  rapidly  increase,  a  typhoid  stiitc  is  inaug- 
urated, and  deiith  closer  the  drama  unless  relief  be  given. 
If  retention  is  from  time  to  time  xllcviated  by  the  pass^^ 
of  a  little  water,  the  symptoms  arc  slower  in  evolution  and 
are  less  intense,  and  the  case  is  said  to  be  chronic.  Some 
cases  of  gradual  onset,  due  to  atony,  arc  very  insidious,  the 
patient  feeling  no  particular  pain,  and  complaining  only  of 
the  dribbling,  which  is  really  the  overflow  of  retention,  and 
is  not  a  sign  that  the  bladder  is  successfully  emptying  itself. 
In  any  case  of  retention  the  bladder  rises  ubove  the  pubcs, 
and  there  is  found  a  pyriform,  elastic,  fluctuating  tumor  (dull 
on  percussion)  in  the  hypogastrium,  which  tumor  enlarges 
until  the  bladder  i:«  evacuated  or  incontinence  sets  in.  The 
flanks  of  the  patient  give  a  clear  percussion  note,  and  the 
tumor  is  more  prominent  when  he  is  erect  than  when  recum- 
bent Long  continuation  of  obstructive  disease,  producing 
partial  retention  with  or  without  attacks  of  complete  reten- 
tion, disorganizes  the  kidne>'s.  Acute  and  complete  retention 
may  induce  rupture  of  the  urethra  or  urinary  suppression. 

Treatment, — In  organic  stricture  try  to  pass  a  soft  catheter ; 
if  this  (ails,  a  hard  catheter ;  if  this  tiils,  a  filiform  bougie ; 
but  if  the  stricture  is  known  to  be  oi^anic  from  previous 
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history,  at  once  insert  a  filiform  bougie,  leave  it  in  place,  and 
fasten  it.  The  filiform  bou(;ic  will  act  as  a  capillary-  drain, 
and  in  a  few  hours  will  empty  the  bladder.  Then  inKrt 
another  bougie  beside  the  first,  and  so  on  for  several  days, 
using  also  opium,  ordering  rest  in  bed,  and  making  no' 
attempt  to  dilate  the  stricture  forcibly  until  retention  is 
passed  and  inflammation  has  subsided.  If  no  bougie  can  be 
passed,  aspirate  or  perform  cyatolomy  (suprapubic  or  peri- 
neal). In  spasmodie  strielHn  hold  a  good-sized  metal  catheter 
firmly  again-st  the  face  of  the  spasmed  aa-a:  relaxation  will 
occur  and  the  instrument  will  eventually  pass.  In  inflatn- 
malioHS  give  a  hot  hip-bath  and  suppositories  of  opium  and 
belladonna,  and  then  use  a  hot  sand-bag  to  the  perineum 
and  hot  poultices  to  ihc  hypogastrium.  If  these  fail  or  if 
the  symptoms  arc  urgent,  pass  a  soft  catheter.  In  the  oe- 
(luded  meatus  of  the  Hnv-fn»-H  incise  with  a  tenotome.  In 
a  totij^^nUal  cyst  of  the  sinus  fiacuiaris  pass  a  steel  bougie, 
which  will  rupture  the  cyst.  In  compUlt  phimosis  split  up 
the  prepuce.  In  impaeUd  stone  try  to  pull  it  out  with  ure- 
thr.1l  forcq»8 ;  if  this  fails,  push  it  in  or  cut.  In  fteai  impac- 
fion  .scrape  out  with  a  spoon.  In  enlarged  prostate  insert 
a  Coude  catheter  .strengthened  by  the  insertion  of  a  filiform 
bougie  nearly  to  the  beak  (Bnnton),  or  pa-ss  a  !^ilvcr  instru- 
ment with  a  large  curve.  In  rftention  from  expulsii't  defect 
use  3  soft  catheter.  Cases  of  retention  require  warmth,  con- 
finement to  bed,  the  administration  of  laxatives,  free  action  of 
the  skin,  and  the  use  of  such  drugs  as  salol,  boracic  acid,  and 
quinine  to  asepticiite  Uie  urine.  In  some  few  cases  no  instru- 
ment can  be  inserted  in  the  bladder.  In  most  of  such  cases 
aspirate — which  may  be  done  several  limes  if  necessary — 
and  in  a  day  or  two.  when  swelling  and  congestion  abate,  I 
an  instrument  can  be  passed.  A  small  trocar  or  an  aspirator- 
needle  is  pushed  into  the  bladder,  the  trocar  or  needle  being 
inserted  in  the  median  line,  just  above  tlic  pubcs,  and  taking , 
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:i  course  downward  and  backward.  Tlte  [>art3  ;ire  fii 
pared  antiscptically,  and  the  puncture  Is  drcsse<l  with  loiio- 
fbnn  and  collodion.  Rectul  puncture  is  now  obsolete, 
perine^  inci&ion  is  not  advocateil  for  retention  unless  ruptur 
of  tile  urethra  has  taken  place.  When  a  catheter  is  used  fo 
retention  the  patient  ntust  be  recumbent  to  tnininiize  sht 
Wilhdr.iw  only  h.iirthc  unnc  retained,  as  complete  cmptj'ing 
of  an  over-distended  bladder,  by  suddenly  relieving  pressure, 
renders  the  suflerer  liable  to  venous  rupture  atxA  to  severe 
hemorrhage.     The  s;ime  rule  maintains  in  tnppini;.  fl 

InJuriM  of  the  Bladder. — Ttiis  vi-scus  is  no  deeply  situ- 
ated, and  the  abdominal  walls  are  so  claslic,  that  it  is  rarely 
injured  when  empty.    If  the  bladder  be  full  and  the  alxlomen'J 
be  tense — which  is  common  in  alcoholic  intoxication — Ibrce 
applied  upon  the  abdomen  may  contuse  the  bladder. 

Contusion  of  the  Bla4der. — In  this  condition  there  are 
noted  vesical  h.xm.ituri.a,  tenesmus,  an  impediment  to  the 
flow  of  water  because  of  clots,  and  severe  cystitis.     Hemor- 
rhage may  be  very  severe,  and  sepsis  may  arise,  even  causing 
death.     When  contusion  exists   retention  is  relieved   by  a 
clean  sotl  catheter;  If  (his  faiLs  because  of  occlusion  of  the 
eye  of  the  catheter  with  blood-clot,  there  must,  from  time 
to  time,  be  forced  through  the  catheter  by  an  irri(jator  a  solu- 
tion of  sodium  bicarbonate  in  cooled  boiled  water.    Growt's 
blood  catheter  can  be  used,  or  the  cvacuator  of  Itigetow 
may  be  employed,    The  patient  is  put  to  bed,  a  hot-water 
bag  is  applied  to  the  hypo{jastrium.  morphia  is  administered 
in  moderate  doses,  the  bladder  is  washed  out  .several  times 
a  day  with  boracic-acid  solution  to  disintegrate  and  remove 
blood-clots,  and  the  urine  is  diluted  and  rendered  aseptic  by 
the  stomach  administration  of  salol.  boracic  .acid,  and  liquor 
potassii  citrati9.     Hemorrhage   usually  ceases  on  relieving 
distention:  if  it  does  not,  some  more  radical  measure  muse 
be  employed  (see  Hamatttria). 
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Besides  contuiiiona.  llic  bladder  may  be  injured  by  bullets ; 
by  stabs  or  punctures  through  the  abdomen,  the  vagina,  or 
the  uterus;  or  by  penetration  by  u  fragment  of  a  fractured 
pelvic  bone.  The  synijitotii-t  of  such  conditions  arc  thosej 
of  rupture  of  the  bladder  \tj.  v.).  In  any  intntpcritonc 
wound,  at  once  open  the  abdomen,  suture  the  wound  in  the 
bUddor-waU,  irrigate  the  peritoneal  cavit}',  and  drain  the 
bladder  by  means  of  a  retained  catheter,  a  perineal  section, 
or  a  suprapubic  cystotomy.  In  an  extraperitoneal  wound, 
drain  the  wound  by  a  tube,  and  drain  the  bbddcr  by  a 
tained  catheter,  a  perineal  section,  or  a  suprapubic  opening,' 

Rupture  of  the  bladder  occurs  in  three  forms:  (i)  intra* 
jwritoneal — a  rupture  involving  tlic  peritoneal  coat;  (2)  ex- 
traperitoneal— a  rupture  of  a  portion  of  the  bladder  not' 
covered  by  peritoneum;  and  (3)  subperitoneal — a  rupture 
of  the  mucous  and  muscular  coats,  the  urine  dilTusing 
under  the  peritoneal  investment.  The  causes  arc  of  two 
kinds,  predisposing  and  exciting.  Predisposing  causes  arc — 
distention  of  bladder;  drunkenness;  ulceration:  degenera- 
tion or  atony  of  the  bladder-coats.  Exciting  causes  are — 
obstruction  to  outflow  of  urine  (by  stricture  or  enlarged 
prostate);  external  violence;  falls  upon  the  feet  and  the 
buttocks,  as  well  as  upon  the  abdomen;  lifting:  draining 
at  stool,  in  micturition,  or  during  parturition ;  and  the  forcing 
of  injections  into  the  bladder.  This  accident  is  commoner 
in  men  than  in  women  (10  to  1),  and  is  rare  in  children, 

Syi'iptotus,  /Jiagnosis.  and  Treatment. — The  symptoms  .irc 
not  always  definite,  and  ever>'  characteristic  one  may  be  for| 
a  time  absent,  the  patient  seeming  in  some  rare  instances  to 
possess  the  power  of  retaining  his  urine  and  of  voiding  it. 
As  a  rule,  however,  there  are  found  some  or  all  of  the  follow- 
ing symptoms,  following  an  accident  or  occurring  during  the 
progress  of  a  causative  disease :  collapse ;  excessive  desire 
to  urinate ;  inability  to  do  so ;  a  catheter,  when  used,  brings 
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and  the  muscles  arc  flaccid  and  often  the  seat  of  fatty  dcgen- 
cmtion.  Sometimes  the  bladder  is  very  large  and  sometimes 
it  is  very  small.  A  slight  degree  of  atony  is  physiological 
after  middle  age.  The  causes  arc  senility,  distention  from 
true  paralysis,  chronic  over-distention  from  obstruction,  and 
acute  over-distention. 

SymptoNis  and  TnalmcHt. — In  atony  of  the  bladder  the 
patient  passes  water  frequently  (a  symptom  probably  exist- 
ing for  some  years),  and  especial  ly  at  nipht ;  he  may  even  do 
so  while  asleep.  The  stream,  when  voluntarily  [lassed,  has 
no  projection,  but  drops  at  once  from  the  end  of  the  penis. 
Retention  is  apt  to  occur  with  incontinence,  and  residual 
urine  exists  for  years,  and  may  at  any  time  set  up  cystitis. 
This  condition  is  not  vesic.1l  pamlysis  resulting  from  a  lesion 
of  the  nervous  system.  In  treating  atony  of  the  bladder, 
measure  the  residual  uHne :  if  it  amounts  to  four  ounces,  use 
a  .soft  catheter  night  and  morning;  if  it  amounts  to  six  ounces, 
use  the  catheter  every  eight  hours;  if  it  amounts  to  eight 
ounces,  use  the  catheter  every  six  hours  (J.  W.  White).  The 
patient  should  be  taught  how  to  use  the  catheter.  After 
using  it,  it  is  washed  with  soap  and  water,  a  stream  of  water  is 
run  through  it.  it  is  soaked  in  a  l :  1000  solution  of  corrosive 
sublimate,  is  kept  until  again  wanted  in  a  1 140  carbolic  .solu- 
tion.  and  when  again  needed  is  anointed  with  glycerin.  The 
bladder  is  from  time  to  time  washed  out  with  gr.  iij  to  the 
ounce  of  boracic-acid  solution  at  a  temperature  of  too"  F. 
Strychnine,  electricity,  ergot,  and  cantharides  may  be  ordered. 

VeBical  Calculus,  or  Stono  in  tho  Bladder. — The  salts 
normally  in  «o!ution  in  the  urine  may  deposit  as  calculi  .and 
maybe  imprisoned  in  any  portion  of  the  urinary  tract  Tlie 
commonest  calculi  arc  those  composed  of  uric  acid,  urates, 
calcium  oxalate,  and  fusible  phosphates.  The  formation  of 
uric-acid  and  urate  calculi  is  explained  under  Ren.-il  Calcu- 
lus (p.  703).     Vesical  calculi  are  usually  renal  calculi  tliat 
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have  passed  the  ureter  and  become  enlarged  by  new  accre- 
tions.    Phosphatic   calculi  ut-iy  be  formed  in    the   bladder 
when  chronic  cystitis  causes  and  maintains  an  alkaline  urine 
Uric-acid   calculi   arc  smooth,   round   or    oval,    and    hard. 
but  easily  broken.     On  section  they  present  the  color  of 
brick-dust  and  arc  marked  by  concentric  rings.     Their  nu-    I 
clei  are  dark  by  comparisoi).     They  arc  soluble   in   dilute 
pota»ium    hydrate,  and  with  cfltrvcsccncc   in   nitric    acid.^ 
They  are  combustible,  and  leave  scarcely  any  juh.     UrateS 
of  sodium  and  urate  of  ammonium  often  occur  together  in 
stones,  and  these  calculi  ate  not  in  nngs,  arc  not  so  hard 
as  the  uric-acid  stones,  and  are  bwn-colored  on  section. 
Oxalate-of-limc  stones  arc  round  with  many  projecting  nodes 
like  the  mulberry,  hence  the  term  "  mulberry  calculus."  They 
are  very  hard,  and  section  shows  the  color  to  be  brown  or 
green,  and  that  they  posses*  wavy  concentric  rings.     Thisfl 
form  of  calculus  is  soluble  in  hydrochloric  acid.     Fusible 
calculus,  which   is  composed  of  magnetic  ammonic  phos- 
phate with  phosphate  of  lime,  constitutes  the  commonest 
form  of  phosphatic  stones  and  of  lar^e  ."stoncs.     It  is  light, 
soft,  smooth,  and  white,  and  shows  no  laniinx  on  section. 
Some  rare  forms  of  stone  are  composed  of  xanthic  oxide. 
cystic  oxide-,  calcium  phottphate  or  carbonate,  and  magncsic 
ammonic  phosphate  (triple  phosphate). 

A  stone  may  be  formed  having  layers  of  different  sub- 
tances;  for  instance,  there  is  often  found  a  uHc-acid  nucleus 
surrounded  by  phosphates,  the  latter  surrounded  by  uric 
acid  or  urates,  and  these  afjain  by  phosphates.  In  some 
cases  oxalate  of  lime  altern-ites  with  uric  acid,  urates,  or 
phosphates  (Bowlby).  Bowlby  stales  that  the  alternating 
uric -acid  and  phosph.ntic  layers  are  due  to  the  altering  reac- 
tions of  the  urine;  that  when  the  urine  is  acid,  uric  acid 
is  <Ie|xisited  on  the  .stone,  but  when  cystitis  makes  the  urine 
alkaline  the  stone  receives  a  phosphatic  coat. 
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Anydung  that  favors  the  formation  of  an  excessive  uri- 
nary deposit  may  cause  vesical  calculus,  such  as  defective 
cligcvtion,  failure  in  processes  of  oxidation,  excess  of  solids 
and  nitrogenous  elements  in  tin.-  diet,  deficient  exercise,  cle. 
If  to  the  urinary  condition  established  by  the  above  condi- 
tions a  catarrh  of  the  genilo-urinary  tract  occurs,  pus  or 
muco-pus  in  concentrated  urine  may  induce  stone.  Children 
are  predisposed  to  uric-acid  stones,  and  old  people  to  phos- 
plutic  stones.  In  an  old  man  with  enlarged  prostate  and 
chronic  cystitis  a  stone  forms  easily  about  any  accidental 
nucleus.  The  nucleus  may  be  some  phosphate-crystals 
glued  up  by  mucu-t,  may  be  a  blood-clot,  some  uric-acid 
gravel,  or  some  foreign  body.  Stone  is  rare  in  females, 
because  of  the  shortness,  the  large  diameter,  and  the  ready 
dilatability  of  the  urethra.  Stone  is  ver>'  rare  in  the  negro. 
Gout,  rheumatism,  litha:mia,  enlarged  prostate,  vesical  atony, 
ufL-lhrai  stricture,  and  catarrhal  inflammation  of  the  kidney, 
the  ureter,  and  the  bladder,  arc  predisposing  causes. 

Symptoms.— \n  not  a  few  cases  the  vesical  symptoms  are 
antedated  by  an  attack  of  nephritic  colic.  The  severity  of 
the  symptoms  depends  more  on  the  roughness  of  the  .stone 
than  on  its  size.  Small  rough  calculus  will  produce  intoler- 
able anguish,  whereas  several  large  smooth  stones  will  cause 
but  moderate  pain.  A  patient  with  stone  in  the  bladder 
complains  of  frequency  of  micturition,  particularly  in  the 
day-time,  the  desire  being  sudden,  uncontrollable,  and  invoked 
or  aggravated  by  exercise.  This  symptom  is  more  |>ositivc 
in  youth  than  in  old  age.  Pain  of  a  sharp,  burning  charac- 
ter  is  experienced  at  the  end  of  micturition,  due  to  the  con- 
traction of  the  empty  bladder  upon  the  stone.  The  usual 
scat  of  this  p.iin  is  the  under  surface  of  the  head  of  the  penis, 
a  tittle  behind  the  meatus,  and  the  pain  may  continue  (or 
some  time.  By  pulling  on  the  penis  to  relieve  this  pain  the 
prepuce   often   bcconies  pendulous.      This   pain   varies   in 
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The  abow  lynipttMK.  evea  JTd  ac  prac^  4k»  I 
the  mrfrviHml  to  have  a  iCoae  ia  the  hlntli  r  To  pnwe  tbe 
f>re«:iK«  of  a  Mane,  it  mart  be  touched  «kh  a  sonad  and 
f  he  cmitKt  imM  be  Ml  and  heard.  To  smad  a  r"**iiit.  have 
the  bladder  well  filled  with  water,  and  place  hhn  recnmbeot 
wtth  the  knew  drawn  up.  Never  looad  a  penoa  while 
it  MAtidinfi,  becswc  of  the  danger  of  syncope.  lo  an  nr 
nary  caw  uae  a  >ound  with  a  very  hligbt  cun-e;  in  a  man 
wit))  hyiKTtrophted  prcntate  uic  a  sound  with  a  short  and 
ik-tlrlnl  tiirvc,  The  cilibrc  of  a  iitone-sound  is  a  No.  13 
French.  V.xamim  the  entire  bladder  ayntcmatically,  and 
niiviT  operate  unlets  n  nlonc  be  both  heard  and  Icit  The 
ainm)  may  bu  hard  to  finJ,  or  it  may  elude  the  instrument] 
Vnhrvly  when  it  la  encyNted,  when  it  rests  in  a  diverticulum,  [ 
whi  <i  It  Is  (Iki'iI  to  the  roaf  or  nntcrior  w.ill  of  the  viscus,  or) 
vvhuii  II  Is  cruntL-d  with  lymph  or  blond-doL     In  doubtAiI.j 
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caws  always  insist  on  a  second  examination,  giving  ether  if 
the  first  was  very  j>ainrul.  Occasionally  a  small  stone  will 
be  found  by  using  a  Bigelow  evacuator,  the  current  causing 
the  calculus  to  knock  against  the  tube.  A  sitine,  when  it  is 
detected,  should  always  be  measured  by  an  arrangement  like 
a  litholntc.  The  composition  of  the  stone  is  assumed  from 
an  examination  of  fragments  which  pass  by  the  urethra  or 
which  adhere  to  the  measure.  Remember  Iliat  the  outer 
rind  of  a  calculus  may  be  soft  phosphate  and  the  inner  por- 
tion may  be  hard  uric  acid,  urates,  or  oxalates.  Examine 
for  stone  in  females  with  a  straight  sound,  and  in  cases  of 
uncertainty  dilate  the  urethra  and  explore  the  bladder  with 
the  little  finger. 

Trealment. — In  jjcople  predisposed  to  stone  (for  instance, 
by  litlixmia)  the  surgeon  should  foresee  Ae  danger  and  essay 
to  antagonize  it.  Insist  on  the  urine  being  kept  dilute  by  the 
freest  use  of  wattT  and  of  milk,  and  reduce  to  a  minimum 
alcohol,  meat,  sugar,  and  fat.  Let  the  patient  live  on  green 
vegetables,  salads,  bread,  fruit,  eggs,  fish,  poultry,  weak  lea 
or  coffee,  water,  milk,  and,  if  desired,  a  little  red  wine.  Con- 
tinued purging  does  harm  by  concentrating  the  urine,  though 
a  laxative  may  be  employed  when  indicited.  Moderate 
open-air  exercise  is  of  immcn.sc  imporLince,  sunshine  and 
fresh  air  being  Nature's  correctives  for  a  condition  of  imper- 
fect oxidation  power.  If  the  urine  be  very  acid,  use  piper- 
axine,  grs.  xv  to  grs.  xxiv  daily.  liquor  potassii  citratis,  phos- 
jdiateofsodiiim.  or  borocitratcof  magnesium.  If  the  urine  be 
l»hosphalic.  order  mineral  acids  and  str>'chninc.  If  the  urine 
be  filled  with  oxalate,  use  the  mineral  acids  with  an  occasional 
course  of  phosphate  of  sodium.  Travel  and  rest  at  the  sea- 
side or  at  some  spa  arc  often  of  service  in  all  forms.  Always 
endeavor  to  prevent  cystitis,  and  treat  it  at  once  when  it  does 
occur.  When  a  stone  is  once  formed,  it  is  an  idle  dream  to 
think  of  dissolving  it.     An  operation  must  be  done.     The 
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operation  selected  depends  upon  the  a^,  the  state  of  the 
bladder  and  the  prostate,  llie  dtlatability  of  the  urethra,  tht 
kidney  condition,  and  the  aiisc  .ind  compositioo  of  the  stuR 
(see  Optralions  oh  the  lUaddcr). 

CyatitlB. — Inflammation  of  the  bladder  js,  as  a  rule,  a 
complication  of  some  other  disease  of  the  genito-urinaiy 
tract,  but  \\  can  arise  from  cold  and  wet.  TraumaliNm  from  a 
catlittcr.  the  presence  of  a  stone,  the  spread  of  a  urethral, 
■nflanimation,  pus  infection,  the  existence  of  tuberculosis 
cancer,  and  the  use  of  such  a  drug  as  camharidcs,  can  pro-' 
duoc  it.  It  appears  not  unusually  during  an  exanthcmatoui— 
fever  or  in  conditions  of  vesical  paralysis ;  it  often  foUowsB 
retention,  frequently  accompanies  enlarged  prostate  and 
urethral  stricture,  and  sometimes  ari.ies  from  concentration 
of  urine  or  accompanies  growths.  Acute  cystitis  cause* 
discoloration  and  swelling  of  the  bladder-walU,  and  there 
is  present  a  catarrhal  discharge  which  is  mixed  with  un'nary 
elements,  serimi,  mucus,  often  pus  and  epithelial  debris.  Ul- 
ceration, sloughing,  or  false-membiane  formation  may  occur. 

In  chronic  cystitis  there  is  an  enormous  production  of  thick, 
sticky  mucus  and  the  urine  becomes  alkaline.     The  exces- 
sive secretion  of  mucus  and  the  great  number  of  bactcri.-i  coitfl 
vert  the  uica  into  carbonate  of  ammonia,  and  this  prnduction, 
being  ttritant  to  tlie  bladder- walls,  makes  the  inflamtnatioa, 
worse.     In  chronic  cystitis  tbe  bladder  is  contracted  and  h; 
very  thick  walls,  and  the  mucous  membrane  is  thick,  (i-dem- 
atoiis,  congested,  and  filled  with  large  veins.     The  bladder 
may  be  ulcerated  or  be  encrusted  with  urinary  salt.     Th< 
urine  contains  triple  phosphate,  puR,  blood,  and  mucus,  tl 
blood  emerging  with  the  last  dropit  of  water. 

Symptoms  of  Acute  Cyititis.—GnaX  frequency  of  micturi- 
tion, with  the  (lassage  at  each  act  of  vei>"  small  quantities  of 
urine;  the  desire  to  urinate  is  almost  constant,  and  there  is 
Intensely  iMlnful  straining  (tenesmus).    The  pain  is  acute 


I>/S£ASES  OF  THE  CBNTTOVRlKAItY  ORGANS.     723 

and  scalding,  and  may  be  fclt  above  the  pubcs  or  in  the 
]>crineum ;  the  pain  often  runs  into  the  loins  and  the  thighs 
and  radiates  over  the  sacrum.  Pain  above  the  piibcs  indi- 
cates involvement  of  the  fundus,  and  pain  in  the  perineum 
and  the  head  of  the  penis  points  to  inflammation  of  the 
blutlder-neck.  The  urine,  at  first  clear,  loses  its  tmnsparency, 
becoine.s  full  of  [hick  mucus,  and  often  contains  a  httle  blood 
or  pii-v.  The  pntient  not  unusu.illy  has  some  fever.  A  rcctnl 
examination  c^iuses  fearful  pain.  If  ischuria  ukes  place  there  1 
will  be  a  chill  and  hiijh  fever,  and  an.xmia  may  ;ippear  or 
vesical  rupture  may  ensue. 

Trtalmt-nl. — In  treating  acute  cystitis,  try  to  remove  the 
cause.  If  cystitis  arisen  from  the  administration  of  canthar- 
ides,  put  the  patient  in  bed  and  give  him  liquor  potassii 
citratis.  If  it  comes  from  the  use  of  a  clean  sound,  order 
rest  in  bed.  suppositories  of  opium  and  belladonna,  diluent 
drinks,  and  the  use  of  ammonii  bcnzoas  or  of  lupulin.  If 
the  inflammation  is  septic  (as  from  the  use  of  a  dirty  sound) 
or  is  very  acute,  put  the  patient  in  bed,  keep  him  warm,  and 
use  a  hot  sand-bag  to  the  perineum  and  hot  fomentations  or 
poultices  to  the  hypogaatrium.  Hot  hip-baths  may  be  used. 
The  hip.*  had  best  be  elevated  and  the  bowels  be  emptied  by 
salines  and  glycerin  enemala.  An  exclusive  milk  diet  is 
desirable.  The  p.-itiont  should  drink  copiously  of  sweetened 
water  containing  a  few  drops  of  arom.itic  sulphuric  acid  or 
of  milk  of  almomU.  An  excellent  remedy  in  the  combina- 
tion of  e<|ual  parts  of  the  infusion  of  herha  herniaria;  and 
chenopodium  ambrosioidcs,  three  gla^ifuU.  sweetened  with 
sugar,  being  given  every  day  (Von  Zci«l),  If  the  pain  and 
straining  still  continue,  order — 

Bt.  Exi.  mn.  h)i3>icyaiiiln.,  |[Ii>.  ifqi 

Ext.  cftnoabih  inclioc.  gn.  vii]: 

SMxhar,  •Ibo.  ^n.  xlvllj.— H. 

Div.  in  jiulv.  Ho.  xx. 
Si|t  One  powiici  cvcrj  thicc  houiK.  (Von  ZdMl.) 
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Suppositories  of  cxti-oa  of  belladonna  Are  of  great  \>alii 
if  Utcsc  remedies  fnil.  the  surgeon  will  be  driven  to  opiur 
which,  unfbrtuiMtely  constipates;  when  it  is    used,  secure 
evacuations  by  Rl>'ccrin  suppositories  or  by  encmata.     Give 
a  liuppositor)-  containin);  gr.  j  of  powdered  opiuni  and  gr. 
of  the  extract  of  belladonna  every  three  or  four  hour 
Hypodermatic  injections  of  morphia  may  be  rcijuircd. 
retention   occurs,  u«r  a   soft   catheter.     If  much    blood 
passed,  give  internally  tlie  tinctura  ferri  chloridi  and  blister 
the  perineum.    A  ver>'  acute  cy^itis  is  rarely  arrextcd  withiqfl 
a  week  or  ten  tiays.  ■ 

Sytnptcmi  of  Chroiiit:  Cj'Sfitis. — This  condition  may  be  a 
legacy  from  acute  cystitis,  or  it  may  appear  without  any 
acute  precursory  phenomena.    There  will  be  found  frc<|ucncy 
of  micturition,  but  not  so  ^rcat  as  in  the  acute  form  ;  there 
will  be  flight  tenesmus,  and  moderate  pain  from  time  to  timeJ 
running  toward  the  head  of  the  penis.    Constitutional  symp-^ 
toms  ^Tise  only  when  kidney-damage  has  become  pronounced 
or  sepsis  ha.t  occurred  from  absorption.    The  urine  is  aniino-M 
niacal,  fetid,  and  ttirbid;  it  is  filled  with  viscid,  ten-icious 
mucus  or  with   muco-pus;    it  contains  a  great  excess  of 
phosphates,  and  occasionally  clots  of  blood.    This  condition 
of  chronic  cystitis  with  the  prnductinn  of  immense  quanti-J 
tics  of  thick   mucus  is  often  called  "chronic  catarrh  of  tbej 
bladder."     This  state  of  the  bladder  may  eventuate  in  theJ 
formation  of  stone  or  in  the  production  of  serious  disease.^ 
of  the  bladder,  the  ureters,  and  tlie  kidneys.     It  often  occa- 
sions retention. 
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TrtafiHfHt. — III  treating  chronic  cystitis,  rcniove  the  otuse 
if  possible,  get  rid  of  a  stone,  frequently  evacuate  residusi 
urine,  dilate  a  stricture,  and  remove  a  tumor.  For  chronic 
cystitis  llicrc  are  used  certain  remedies  by  the  moiitli.  Water 
is  drunk  in  large  amounts,  aUo  iron  spring-water  (Maricnbad, 
etc.).  Salol  and  boracic  acid,  gr.  v  of  each  four  times  a 
day,  are  very  valuable.  Salol  in  fluid  extract  of  triticum 
rcpcns  docs  good;  so  does  chlorate  of  potassium,  gr.  x 
daily.  Astringents  such  as  alum,  tannic  acid,  and  uv.-i:-ursi 
leaves  arrest  mucus-formation.  Copaiba,  cubebs,  liucliu.  uv» 
ursi.  and  turpentine  have  all  been  recommended.  VMiatevcr 
remedy  is  u.scd,  sec  that  the  bladder  is  emptied  of  residual 
urine,  using  a  sod  instrument  several  tin>es  a  day.  Cham- 
jt^gnc  .ind  beer  must  be  avoided  in  chronic  cystitis.  If  the 
above  pLin  fails,  irrigate  the  bladder  daily  with  peroxide  of 
hydrogen  (25  to  40  per  cent,  solution),  nitrate  of  stiver 
(2  per  cent.),  boric  acid  (5  to  lo  per  cent.),  carbolic  acid 
{l  :  500).  corrosive  sublimate  (from  I  :  50CX>  to  1 :  20.000),  or 
permanganate  of  potassium  (l  to  4  per  cent.).  If  silver  or 
perm-mgan-itc  of  potassium  is  used,  first  rinse  out  the  blad- 
der with  distilled  water.  If  any  other  agent  is  used,  first 
wa-ch  out  the  bladder  with  boiled  water.  Some  surgeons 
occasionally  use,  at  intervals  of  a  number  of  days,  strong 
silver  solutions  (30  or  40  grains  to  the  ounce).  If  this  solu- 
tion is  used,  after  the  drug  run.s  out.  wash  out  the  bladder 
with  a  solution  of  common  salt.  The  bladder  is  washed  out 
by  attaching  to  a  soft  catheter  a  tube  which  is  connected 
with  a  graduated  bottle,  the  force  being  obtained  by  i-levaling 
the  reservoir  {fountain  irrigation).  If  these  mcthiid.i  fail  and 
the  patient's  health  is  breaking  down,  drain  by  [>erincal  or 
suprapubic  cystotomy  (sec  Ptrincal  Section,  p.  736)  and  wa?*h 
the  bladder  through  the  incision  frequently  and  thoroughly. 

Tumore  of  the  Bladder.^Thcse  tumors  may  be  either 
innocent   or   malignant,   the   latter   being   the   commonest 


oma  ''A"!iTr.-i     TV  ■*«  rf  Lirtir";  cy-=Ciscope  «aT  akl  the 

^rA^.ii\  civft  -icpt^alof^-  "uprapub:-:  CTstoCtjtiiv  is  advisabJc 
TV  tnalmfnl  xs  by  snprapubtc  CT'itiXomy  and  removal  of 
ihe  j^r'/Kth,  The  perineal  opera::oa  on'y  enabtes  the  sur- 
IJW/n  f^  r'5w:h  ;uud  remove  growlhi  of  -ttuII  size,  peduncu- 
Ut/^'J  '^r'twth\,  and  growths  near  the  neck  of  the  bladder 
(nee  Ofteraliont  on  the  Bladder). 

Oporatlons  on  tlu  Bladder :  Lateral  Lithotomy. — tJth- 
aliimy  ii  lh»:  removal  of  a  stone  from  the  bladder.  Latfrai 
Hllli'liimy  \%  an  ofieration  which  is  every  j-ear  becoming  less 
pojiiilar,  bill  which  is  still  employed  by  many  famous  sur- 
((('(in<i,  ri|»cci;illy  for  stone  in  children.  This  operation  should 
liul  III'  |)rrformr(l  if  the  stone  is  over  two  inches  in  its  short 
(Iliiiiii'Irr :  it  is  nircly  justifiable  if  the  stone  weighs  three 
riiincrs  or  nvcr  (Cagt:);  and  it  mu.st  not  be  performed  for  en- 
cj'Pitrd  KliMic,  or  on  a  person  with  a  deep  perineum,  a  narrow 
[H'lvlr  iiiitli'l,  or  an  enlarged  prostate.     For  one  week  before 
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the  Operation  keep  the  patient  in  bed,  wash  out  the  bladder 
daily  with  hot  boracic-acid  solution,  and  administer  salol  and 
boracic  acid  by  the  mouth,  gr.  v  of  each  four  times  a  day. 
The  night  before  the  operation,  give  a  saUnc,  order  a  hot 
bath,  ami  have  the  perineum,  the  scrotum,  the  buttocks,  and 
the  inner  sides  of  the  thighs  cleansed  and  dressed  anttscp- 
tically.  In  the  morning  an  enema  is  to  be  given.  At  the 
time  of  operation  the  bladder  should  contain  some  ounces 
of  urine.  The  instrument.s  required  are  a  lithotomy-fcnife. 
a  straight  probe-pointed  bistoury,  a  grooved  sUitTl  a  stone- 
sound,  scoops  and  sionc-forccps,  a  tenaculum,  an  aneurysm- 
ncedlc,  a  fountain  syringe,  curved  needles  and  a  needle- 
holder.  ha:mo(*tilic  forceps,  a  tube  with  chemise  (Tig.  41), 
a  Pacquelin  aiulcry,  a  Clover  crutch,  and  a  lithotritc. 

In  performing  the  operalwn,  place  the  patient  upon  his 
back  nnd  lind  the  stone  by  sounding.  If  the  .stone  is  not  dis- 
covered by  the  sound,  lio  not  operate.  Pull  the  buttocks  over 
the  end  of  the  table,  introduce  the  staff,  (lex  the  legs  and 
thigh^:.  and  fa.'^tcn  the  patient  in  the  lithotomy  position  wiih 
a  crutch.  During  the  fir<t  incision  the  handle  of  the  .ttaff  is 
held  toward  the  fielly;  after  the  first  cut  the  .staff  is  set 
perpendicularly  and  is  hooked  up  under  the  pubes.  An  in- 
cision is  made,  starting  just  to  the  lefl  of  the  raphe  and  one 
and  a  quarter  inches  in  front  of  the  edge  of  the  anus,  and 
passing  downward  and  outward  to  between  the  anus  and  the 
ischial  tuberosity,  but  one-third  nearer  the  former  than  the 
latter,  fn  the  adult  this  incision  is  three  inches  long.  The 
first  incision  is  superficial  and  does  not  reach  the  sttfT.  but 
it  is  this  incision  which  may  cut  the  rectum.  After  nwking 
the  first  cut  the  nail  of  the  left  index  finger  feels  for  the 
groove  of  the  stafT  the  staff  is  hooked  up.  the  knifi-  is 
entered  into  the  groove  and  is  pushed  into  the  blitdder, 
and  as  it  is  withdrawn  the  wound  is  enlarged.  As  the 
knife  enters  the  bladder  there  is  a  gush  of  fluid.    The  finger 
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vcaMla  outiidc  the  bladder,  aod  irricalc  tbc  vtscus 
btchlondc-^-mcrcury  solutma  (1:5000).  Intjoduce  »  tab 
into  the  hhdder,  and  attach  to  its  external  end  a  Ioi^  tab 
to  tjphun  off  the  urine.  Suture  the  aaaties  aad  baca  a 
Ihe  upper  port  of  the  wound,  but.  u  a  rule,  do  hoc  Mttnn 
the  bLiddcr.  BUddcr-sutufc*  nrdy  bold,  aod  beconte  m 
cruHted  with  urinary  salts.  DrcM  with  dry  anttBepbc  caH 
aod  a  rub)>cr  dam,  the  dr<Tt^ings  and  binder  being  «plit  to  fl 
aruunil  the  tiit»c.  Caich  the  urine  which  siphons  over 
bottle  co4it;iinine  nome  antiseptic  Suid.  Change  the 
int[n  a*  often  as  ihcy  become  vcct.  Take  out  the  tube  in 
or  five  (L-iy<.  and  allow  the  wound  to  hc^il  by  granulation. 

Oruahlnir  of  Vn»lcal  OalouU. — This  is  now  done  in  one 
iilttini;,  the  <i|il  iiiR-raiionorCivtalc,  requiring  repealed  cru^ 
iii;;i.  bcinn  (il)i<)l(;t(:,  " 

LItholapAxy  (]li[;clow'H  operation,  or  rapid  lilhotrity)  is 
the  o|)eration  for  removing  a  stone  in  the  bladder  in  one  sit- 
ting by  thoroughly  crunhint;  (he  stone  and  completely  wash- 
ing away  the  fragmenUi.    Sir  i\.  Thompson  says  this  method 
is  suited  to  twenty-nine  cases  out  of  thirty.     Utholapaxy 
should  he  employed  if  the  bladder  will  hold  at  least    six 
ounces  of  fluid  and  is  in  a  fairly  healthy  condition;   if  the 
urethra  Ih  tok-rant  and  penetrable  by  instruments;  if  Ifl 
■tone  is  not  too  hard,  docs  not  weigh  over  two  and  three* 
quarter  ounces,  ,ind  is  not  over  two  inches  in  diameter.     It 
a  not  suited  for  nuiltipk  calculi,  for  large  and  hard  calculi. 
for  citcystod  sloncs,  or  for  a  patient  with  cnbrgcd  prost;itc, 
with  vesical  atony,  or  with  cyjititis.    An  easily  dilatable  stric- 
ture need  not  prevent  the  surReon  from  doing  litholapaxy. 
The  stricture  can  firtit  be  dil.ited,  and  later  BiRclow's  opera- 
tion can  be  jjcrfoniicd,  but  firm,  gristly  strictures  demand  a 
cultin^  operation.     If  the  urethra  is  intolerant  ofinstrutncn- 
t.iti<in,  the  |utient  being  prone  to  febrile  attacks  when  it  is 
Ettcntplcd,  cut  instead  of  crushing.     People  with   kidney 
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disca-^e  will  do  better  after  this  operation  lliaii  after  cutting 
(Cage).  In  diabetes,  locomotor  ataxia,  and  conditions  of 
exhaustion  patients  arc  best  treated  by  Bigclow's  operation, 
unless  cystitis  exists. 

The  preparation  of  tlic  bladder  is  the  same  as  for  lithotomy. 
He  sure  to  measure  the  stone,  and  to  ascertain  also  wliether 
a  lithotritc  can  readily  be  introduced  and  manipulated.  The^ 
in.-*trument3  required  are  a  stone-sound,  lithotritcs  (.several 
size^),  an  evacuating-bulb  and  lubes  (.siraiglit  and  curved),  soft 
catheters,  a  glas.s  irrigator  to  inJL-ct  the  bladder,  and  instru- 
ments in  case  the  surgeon  is  forced  to  cut.  The  patient  is 
anxrsthctizcd  and  is  placed  upon  his  back,  a  pillow  is  inserted 
under  the  pelvis,  and  he  is  well  wrapped  up.  The  urine  is 
drawn  and  a  measured  amount  of  warm  boracic  acid  is 
allowed  to  flow  into  the  bladder.  This  plan  is  better  than 
having  the  patient  retain  his  urine,  as  in  the  latter  case  there 
is  no  cerUiinty  a.'«  to  the  amount  of  fluid  in  the  vLicus.  It  is 
well  to  introduce  at  lca.4t  five  or  six  ounces  of  fluid  if  pos* 
siblc.  If  the  bladder  will  not  hold  four  ounces,  the  operation 
is  unsafe  (Thompson),  The  lilhotrite  is  now  introduced 
the  handle  bein^;  gr^idually  raised  to  a  vertical  position 
the  penis  is  drawn  up  on  the  shal\,  but  not  being  depr 
until  the  inslrumcnt  has  passed  by  its  own  weight  into  the 
prostatic  urethra.  Thompson's  plan  for  catching  the  stone 
is  as  follows:  After  introducing  the  lithotrite.  let  its  lower 
end  rest  for  a  few  sccond-i  on  the  bottom  of  the  bladder,  so 
that  currents  will  subside;  then  draw  back  the  male  blade, 
wait  a  second,  close  it  again,  and  in  almost  every  instance  the 
stone  is  caught  If  the  stone  ts  caught,  press  firmly  to  sec  that 
the  calculus  is  well  held,  lock  the  instrument,  and  break  ihej 
foreign  body  by  screwing.  When  re5i.stancc  suddenly  cease 
the  stone  has  cither  slipped  or  has  been  crushed ;  if  crushed 
the  blades  .should  have  been  fell  forcing  through  the  .stone 
and  tlic  calculus  should  have  been  heard  to  break.     When 
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I'csistancc  ceases  catch  and  crunh  again  as  above  direc 
Kapid  movcniL-ntii  with  the  hthotrite  arc  im|>ft>|x:r,  xt  the) 
establish  currents  which  are  apt  to  push  away  the  stone.  If  | 
tlif  above  manoiuvrc  docs  not  catch  the  stone,  see  if  the  cal- 
culus be  near  tlic  neck  of  the  bladder.  Pull  the  instrument 
close  to  the  vesical  neck,  and  open  it,  not  by  pulUng  the' 
male  blade,  but  by  pushing  the  female  blade.  If  the  operator 
ill  fails  to  catch  the  stone,  or  if.  after  crushing,  a  large  frag- 
nt  knocks  against  the  evacuator,  which  fragment  cannot 
pass,  conduct  a  careful  search  :  turn  the  blades  to  the  right 
side.  open,  and  close ;  then  to  the  left  side,  open,  and  close ; 
next  turn  the  point  around  behind  the  prostate,  open,  and 
close.  In  these  side  turns  of  the  Hthotrite,  in  order  to  cru-sh. 
turn  the  instrument  very  slowly,  so  as  to  detect  the  catching 
of  the  bladdci-wall  if  it  has  occurred,  and  crush  the  stone  in 
the  middle  of  the  bladder  with  the  blades  up.  Afler  crush- 
ing several  timc.^.  proceed  to  evacuate.  Fill  the  aspirator 
with  warm  boiled  water  or  with  warm  solution  of  carbolic 
acid  (lo  m.  to  the  pint).  Insert  an  evacuating  catheter,  its 
point  being  in  the  centre  of  the  blidder,  let  the  fluid  and 
fnijjments  run  out.  and  atttch  to  the  catheter  the  aspirator ; 
turn  the  valve,  and  compress  and  relax  the  bulb  so  that  an 
ounce  OT  more  of  fluid  is  forced  in  at  each  sqiicere.  the  com- 
pression coinciding  with  expirations.  The  debris  falls  into 
a  butb,  and  the  pumping  is  continued  until  fragments  cease 
to  pass,  whereupon  the  point  of  the  catheter  is  pushed 
against  the  floor  of  the  bladder  and  another  trial  is  made. 
If  fragments  which  cannot  gain  exit  arc  felt  knocking  against 
the  tube,  withdraw  the  evacuator.  crush  again,  and  again  use 
the  aspirator.  When  no  more  debris  comes  away  and  no 
more  fragments  are  felt,  withdraw  the  tube  and  carefully  sound 
the  bladder.  Keycs  advises  the  operator  lo  seek  for  a  final 
fragment  by  listening  with  a  stethoscope  while  pumping  ;it  the 
bulb  and  searching  ihc  bladder  with  the  tube.    This  opera- 
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tjon  will  rarely  occupy  over  forty  minutvs,  though  Bigclow 
lia.'^  protracted  it  for  three  hours,  the  patient  recovering. 
A  serious  complication  is  scvt-rc  bleeding,  due  to  damage 
done  with  the  instrument  or  to  the  presence  of  a  tuiitor 
which  easily  lilccds.  The  injection  of  moderately  hoi  water 
usually  checks  hemorrhage,  but  if  bleeding  is  dangerous  in 
uiiiouni  the  operation  of  litholapaxy  should  be  abandoned, 
and  a  suprapubic  lithotomy  be  performed  instead. 

If  cloggii^  of  the  instrument  with  fragments  occurs, 
forcible  pushing  of  the  blades  together  repeatedly  will 
probably  amend  it;  but  it  should  never  happen,  as  the 
occurrence  indicts  the  operator  of  carelessness  or  of  ignor- 
ance in  using  an  improper  tool.  A  lithotrite  with  a  fenes- 
trated blade  will  not  lock.  If  the  blades  beconve  forcibly 
and  hopele.vily  locked,  make  a  perineal  section,  clear  out 
the  blades,  and  then  withdraw  the  instrument.  Forbes's 
lithotrite  is  a  very  powerful  tool. 

Aftef'trralmettt. — Put  the  patient  to  bed,  apply  a  bag  of 
hot  water  to  the  hy]»gaslnum.  ^nd  give  him  a  hypodermatic 
injection  of  morphia  as  he  recovers  from  ether.  Give  a  hot 
hip-bath  every  night,  and  administer  every  day  liquor  potassit 
citratis  in  moderate  doses.  If  urethra!  fever  occurs,  use 
quinine  and  morphia,  wash  the  bladder  several  times  daily 
with  warm  hor.icic-acid  solution,  and  tic  in  a  rubber  catheter. 
If  retention  occurs,  use  the  catheter.  If  cystitis  appears,  treat 
as  in  an  ordJnar)'  cxte  The  urine  ceases  to  be  bloody  in 
two  or  thr<re  day*,  and  the  patient  m.iy  get  up  in  a  week. 

Lltholapaxy  in  Male  Children. — It  wai  considered  until 
quite  recently  that  a  child.  Ix-aiuse  of  the  «imatl  «i«  of  its 
bladder,  the  small  diameter  of  the  urethra,  and  the  readtne^ 
with  which  the  mucous  membrane  is  ruptured  by  even 
slight  violence,  was  a  bad  subject  for  crushing.  L;iterai 
lithotomy  is  known  to  be  eminently  succcstful  when  per- 
formed  upon  children.    The  elder  Gross  did  this  open- 
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baa  upoa  72  cfaildru  villi  ooly  z  doika.     Dr.  Kc 
bowcvcr.  tus  pcfsiuded  the  profeasioa  llui  rapkl   IitboliTtr' 
u    perfectly   appttcabfc    lo   cbUdim:    be    diowi     thxt  ifae 
bladder  of  2  child  even  Icn  than  two  yean  of  ^e  t^ 
quite  large  eocnigb  to  allow  ibe  MtrEcoo  lo  manipttlale  as    " 
inMrumcnt,  tfaat  ibc  mucoia  owaibfaDe  U  in  no  danger  if 
the  operator  be  cvcful.  and  that  tbe  urdhn  is  by  no  raeaft* 
fto  umall  a^  was  supposed.     Tbe  orinai)'  meatus  must  often 
be  incised,  and  after  doing  this.  Kecgan  stales,  then:  can  be 
passed  in  a  boy  of  from  three  to  »ix  >-ears  a   No.  7  or  8 
lithothte  (English),  and  in  a  boy  of  from  eight  to  ten  >xars 
a  No.  10  or  even  a  No.  14.     It  is,  however,  just   to   state 
that  the  ofkcration  is  ntore  delicate  than  a  like  procedure  on 
older  pcrsoDs,  and  that  no  one  it  justified  in  doing  it  who 
has  not  had  considerable  experience  in  adult  cases.    Further- 
more, it  slioulil  be  noted  that  Keegan's  niortabt)'  b>-  this     1 
operation  hu  been  4.3  per  cent,  while  Gross's  mortality  ■ 
from  lateral  lithotomy  on  children  was  2.67  per  cent. 

Sptdni  puiiils  cf  lilhi*lapaxy  on  matt  (kildrex  are  as  fol- 
lows :  Use  wcll-fcncstratcd  litholritcs ;  have  a  stylet  to  punch  ^k 
out  the  fragments  blocking  the  cvacuator;  and  crush   the 
stone  to  a  fine  nia.'is.     There  can  usually  be  employed  2  No. 
8  lithotrite  and  a  No.  8  evacuating-tubc. 

Oponicion  for  Bton*  in  Women. — If  the  stone  be  smalt, 
give  the  patient  L-ther,  place  her  in  the  lilholomy  position, 
dilate  (he  urethra  with  a  uterine  dilator  until  it  admits  the 
index  fingtr,  and  remove  the  stone  with  the  finRcr,  the 
scoop,  or  the  forceps.  If  the  stone  is  found  to  be  loo 
large  to  pass,  crush  it  with  a  Uthroiritc  and  get  rid  of  the 
d6bris  by  the  cvacuator.  Large  stones  (two  ounces)  may 
require  a  suprapubic  lithotomy.  Vaginal  lithotomy  is  never 
required.  If  done,  it  is  very  likely  to  leave  as  a  legacy  a 
vcitico*VAgtnal  listuln.  In  fennale  children  dilate  the  urethra, 
crush  ttic  stone,  and  evacuate. 
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Cyetotomy. — This  term  means  the  opening  of  the  bladder, 
and  it  i.4  usually  applied  to  an  opening  made  lor  drainage, 
for  diagnosis,  for  the  removal  of  stone*  and  tumors,  and  for 
the  treatment  of  ulcers.  This  opening  may  be  done  by  (l)  a 
suprapubic  cut  (as  in  suprapubic  lilliotomy).  (2)  a  lateral 
perineal  cut  (as  in  lateral  lithotomy),  or  (3)  a  median  perineal 
cut  (as  in  niL'dian  lithotomy). 

Suprapubic  CyBtotomy. — To  explore  the  bladder,  to 
treat  an  ulcer,  or  to  remove  a  tumor,  perform  suprapubic 
cystotomy  and  illuminate  the  interior  of  the  bladder  by  the 
rays  of  an  electric  lamp,  which  appliance  is  fastened  with 
a  mirror  to  the  forehead  of  the  operator.  The  inflation  of 
the  rectum  is  a  decided  advantage,  If  an  ulcer  Li  found,  it  is 
scraped  with  a  curette  or  a  upoon.  Most  case.'*  of  tumor 
require  suprapubic  cystotomy.  It  is  true  that  a  small  single 
growtli  at  the  vesical  neck  is  accessible  by  median  cy»t- 
otomy,  but  the  area  for  manipulation  is  vcr>'  narrow  and  the 
growth  cannot  be  seen.  Every  large  growth,  all  cases  of 
multiple  tumors,  and  all  cases  of  tumor  with  great  depth  of 
perineum  or  with  enlarged  prostate  require  suprapubic  cyst- 
otomy, an  operation  which  allows  one  to  feci  and  to  sec 
the  growth,  which  gives  room  for  manipulation,  and  which 
permits  thorough  exploration  of  the  entire  bladder.  The 
patient  is  put  in  the  Trendelenburg  position  (Fig.  146). 
After  opening  the  bladder  a*  for  stone,  hold  the  edges  of  the 
incision  apart  by  .specula  (specula  of  Keen  or  Watson)  or  by 
retractors  and  throw  in  the  electric  rays.  Growths  when 
seen  can  be  twisted  0%  a  pair  of  forceps  holding  the  b-isc 
and  another  pair  being  used  to  twisL  Broad  growths  arc 
transfixed,  ligatured,  and  severed.  Some  growths  (as  cancer) 
arc  removed  piece  by  piece  with  Thompson'.t  forceixi,  the 
base  being  scraped.  Soil  growths  are  scraped  away  with  a 
curette,  a  spoon,  or  a  finger-nail.  If  bleeding  is  severe,  check 
it  by  pressure,  by  iced  water,  or  even  by  the  actual  cauteiy. 


XXXV    OMMSeS  AXD  DOCmiES  OF  THE  CKE- 

ttlHA.  MUV  TJCISS.  HtOtsTATT.  SPEX- 

MATIt  (/»k.-    ...-;>  TLTKKZA  VAGIXALIS. 

1t^0fi^  amy  M*i»K  from  uammatiam  »  the  penKsa*  or 
ffco  ^fiM.  frrivn  ewU  MVl  twMU  of  the  feab.  kom  tbe  pop- 
wUr  '"  '4  jt  elMTdee,  fcom  Qriae  iinflgs  arauwl 

fh"  "'i;,-'".  '"I  frfCfOK  niff*  <>**'  *t<  fri'V  ^  ptiTigL  of 
IIM*ritfmffl(«,  or  frnm  itw  Impoctiofi  of  calcoli  The  writer 
HUM)  rfnt  m«ft  wlOi  «  iflaa*  rml  tjftAea  aff  la  the  canal,  be 
liivlflK  U«i>  In  llw  hiilfll  of  iniroiJiicing  it  at  the  dictate  of 
iiukIiHI  HnifMiil  KHcUvmont.  A  patient  in  the  Iniane  Dcpart- 
HwM  tit  lliip  llillittkl])!!!!!  HrMpiul  had  a  ring  around  his 
|tnril*,  whltli  <iii;i«ii  wa*  liicenled  into  the  urethra.  These 
llt|iifti'«  Hii>  Iif<iit4<d  (III  ({onenil  principle*. 

('•M'IiiunI  Iti'iilMM, — If  the  ))erineum  be  bruised  without 
l'll]itiii>'  III  ihii  tiiiillirii.  ihc  )M?riiieum  anil  ncrotum  awcll  and 
lii'i-mtif  itlitt'iiltiiHtl;  W;i(i:r  Is  jHinod  with  difliculty  because 
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of  the  extravasation  in  the  periurethral  tin^ucs  occluding 
more  or  less  tlic  canal ;  the  water  is  not  bloody ;  and  thert  < 
ar«  pain  and  profound  shock.     Some  authors  dcTHJpnate  as 
rupture  those  cjlscs  in  which  laceration  of  the  sponjjj-  lissue 
occurs,  without  involvement  of  the  mucous  membrane  or 
of  the  fibrous  coat,  but  they  are  properly  contusions. 

Tr<atmfHt  of  PeriMfai  Brrnsfs. — I'lace  the  patient  in  bed 
and  establish  reaction,  and  when  reaction  is  complete  cm- 
ploy  opiates  for  the  relief  of  pain.  Place  lint,  wet  and  kept 
wet  with  lead-water  and  laudan  um.  upon  the  perineum,  alter- 
nating every  two  hours  with  a  fifteen-minute  application  of 
the  ice-bag.  If.  notwithstanding  these  measures,  swelling 
continues!  introduce  a  silver  catheter  (No,  12  E.),  tie  it  in, 
and  malce  firm  pressure  upon  the  perineum  by  a  firmly- 
applied  T-bandagc  or  by  a  crutch  braced  against  the  thighs 
or  the  foot'board  of  the  bed.  Even  when  swelling  is  slight 
retention  m-iy  occur  from  projection  into  the  canal  of  the 
urethra  of  a  submucou.s  blood-clot.  Pttttctiind  woun/fs  0/ 
the  HTftkra  require  ordinary  dressings,  taeistd  wounds  of  the 
urethra,  when  longitudinal,  arc  closed  by  suture.  Healing  is 
rapid,  and  ill  consequences  are  not  to  be  feared.  Stricture 
does  not  follow.  When  the  wound  is  transverse,  introduce 
a  catheter,  suture  the  wound  over  the  instrument,  and  remove 
the  catheter  at  the  end  of  the  third  day  if  a  catheter  can- 
not be  introduced,  employ  sutures,  but  at  the  first  evidence 
of  extravasation  open  the  wound,  and  if  drainage  is  not  free 
pel  form  an  external  perineal  urethrotomy. 

Ruptur«  of  the  Urethra. — By  this  term  is  meant  a  lace- 
rated or  a  contused  wound  of  the  urethra,  destroying  par- 
tially or  entirely  the  integrity  of  the  canal.  A  lacerated 
wound  can  be  induced  by  fracture  of  the  cavernous  bodies 
during  erection,  the  symptoms  being  severe  hemorrhage, 
intense  pain,  retention  of  urine,  and  inability  to  pass  an 
instrument;  infiltration  of  urine  occurs,  and  gangrene  is  a 


of  the  penile  urethra  due  to  .1  man's  slipping  while  shaving^^ 
the   pefiLs   being   caught    in  a  partially   open   drawer.   tb^| 
drawer  being  shut  by  his  body  coming  against  it.     Rupture, 
however,  i:i  almost  invariably  located  in  the  pcrineiini.  and 
it  arises  wlicn  the  urethra  is  suddenly  and  forcibly  pressed 
against   the   ramus  of  the   pubes   by  a   Wow,  by  a    kick, 
or  by  falling  astride  a  beam  or  3  fence-rail.     The  lesion  uf^ 
urethral  rupture  consists  in  some  cases  of  laceration  of  theH 
spon-iy  tissue  and  the  mucous  membrane,  a  cavity  being 
formed  which  communicates  with  the  canal,  and  which  fillsH 
with  urine  during  micturition.     In  other  cases  not  only  tliefl 
spongy  tissue  and  the  urethral  mucous  membrane  are  rent 
asunder,  but  the  fibrous  coat  is  also  torn,  the  canal  openings 
directly  into  the  perineal  tissues,  among  which  a  huge  cavity^^ 
forms,  that  fills  with  blood  and  later  with  clot,  urine,  and 
pus.     Tlic  urethra  may  be  torn  entirety  across,  but  in  most 
cases  a  small  portion  at  least  of  its  circumference  ts  unin- 
jured.    Rupture  never  occurs  primarily  and  alone  in  the! 
prostatic  urethra;  it  is  extremely  rare  in  the  membr^mousj 
urethra  unless  due  to  pelvic  fracture;  and  it  is  very  unusual 
in  the  penile  urethra.     The  seat  of  rupture  tn  the  great 
majority  of  cases  is  in  the  region  of  the  bulb.     Very  rarely  1 
is  the  skin  broken. 

Sympii^ms. — The   symptoms   of   rupture   of  the   urethra] 
are — considerable  puain.  aggr.ivated  by  motion,  pressure,  and  I 
attempts  to  pass  the  water ;  great  shock ;  in  some  cases  mic-  ] 
turition  is  still  possible,  blood  preceding  and  discoloring  the' 
stream,  for  some  blood  usually  runs  into  the  bladder;  reten* 
tion  soon  comes  on ;  in  a  vast  majority  of  the  cases  retention 
is  absolute  from  the  very  first,  and  it  is  due  to  the  interrup- 
tion in  the  integrity  of  the  canal  and  to  the  occlusion  of  tbej 
channel  by  blood-clots.    Bleeding,  which  is  usually  free.  lasts  ■, 
for  several  hours,  some  little  blood  generally  a[^)oaring  exter-  ' 
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nally  and  much  being  ri:t.iin<:<I  in  the  perineum,  inducing 
progressive  swelling.  The  presence  of  blood  1*  regarded  z^ 
evidence  of  urethral  rupture.  Tlie  perineal  swelling  is  due  to 
blood  which  may  extend  under  the  fascia  to  the  penis  and! 
scrotum  ;  the  swelling  soon  becomes  reddish,  purple,  or  evetlj 
black.  ;md  pressure  upon  it  Is  apl  to  cause  blood  to  run  fromj 
the  meatus.  This-»wetling  enlarges  when  attempK  .ire  made 
to  urinate.  After  a  time,  if  the  surgeon  docs  not  act,  Th4' 
urine  Rlls  the  perineal  c^ivityand  wi<lcly  infiltrates,  and  there 
ensue  Bangrenc.  sloughing,  and  sepsis,  life  being  endangered 
or  fistula:  being  left  as  legacies.  In  rupture  of  the  urethra 
the  course  of  the  cxtravasatcd  urine  will  often  enable  one 
to  locate  the  seat.  In  rupture  of  the  membranous  urethra, 
if  unconiptic.ited.  the  urine  remains  between  the  two  l.iycrs 
of  the  triangular  ligament  until  a  ch.innel  i^  opened  for  it 
by  sloughing  or  by  the  knife.  When  extnivasation  occurs 
behind  the  patten'or  layer  of  the  ligament  the  urine  finds 
its  way  to  the  perineum  in  the  neighborhood  of  the  anus. 
When  the  rupture  is  in  front  of  the  anterior  layer  the  urine, 
directed  by  the  deep  layer  of  the  sujwrfici.'xl  fesciu.  finds  its 
way  into  the  scrotum  and  up  on  the  belly,  but  does  not 
pass  into  the  thighs.  A  contusion  is  distinguished  from 
a  rupture  by  the  facts  that  in  the  former  the  perineal  swell- 
ing t^ot^f,  not  enlarge  on  attempting  micturition,  while  in  the 
latter  it  docs;  and  contusion  docs  not  cause  urethral  hemor- 
rhage, while  rupture  does.  A  contusion  sometimes,  but 
not  often,  prevents  the  passage;  of  a  catheter;  a  rupture 
almost  always,  but  not  invariably,  docs  so.  The  mortality 
from  severe  rupture  with  extravasation  is  grave.  Ma<>sing 
together  all  cases,  the  mortality  Is  14  per  cent.  (Kaufman), 
TrtiUmint. — In  recent  cases  of  ruptured  urethra  the  treat- 
ment is  as  follows:  immediate  perineal  section  with  turning 
out  of  the  clot;  trimming  off  of  lacerated  edges;  finding 
the  proximal  end  of  the  urcttira,  passing  a  catheter  from  the  ' 
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meatus  into  the  bladder,  and  tcavin);  it  in  situ  until  hc.iln: 
has  be^uii  around  it.  In  cases  with  extra  va&at  ion.  Liy  <>j.n 
freely  all  pocktriK  of  urine  and  proceed  as  above.  If  ibr 
proxim^il  end  of  the  urethra  cannot  be  found,  either  open  tlv 
bladder  \\y  Cock's  method  of  perineal  section  witlioui  a  uuidc 
cutting  toward  the  apex  of  the  prostate  gland  and  carr>'ing  the 
incision  forward  into  the  rent,  or  perform  a  supmpubic  c^•»t• 
otomy  with  ntrograde  catlieteriz^ilion ;  that  is.  push  an  innni- 
ment  from  the  bladder  into  the  wound,  and  use  it  to  guide 
a  catheter  passed  from  the  meatus  into  the  bladder.  It  >* 
alway^i  well  to  attempt  to  suture  together  the  divided  eodi 
of  the  canal.  Tlie  wound  is  packed  with  iodoform  gauze,  and 
the  bowels  arc  tied  up  with  opium  for  a  few  days.  Many 
surgeons  strongly  disapprove  of  the  custom  of  retaining  the 
CAtheter.  and  merely  stuff  the  wound  with  gauze,  the  |>attenl 
urinating  through  the  wound  for  the  fir<t  feiv  days.  aAer 
which  lime  a  catheter  is  used.  When  the  rupture  is  in  the 
bulb  perineal  section  is  perfonncd  to  permit  drainage,  the 
rent  is  sutured,  and  a  catheter  is  retained  as  a  support 
Whatever  method  is  employed,  healing  will  require  from  six 
to  eight  weeks,  and  the  patient  must  ever  after  frequently 
introduce  large-sized  bougies. 

Porftiffn  Bodi««  In  the  Urethra. — These  bodies  niay  be 
calculi,  bodies  iiitrfMliici-d  by  injurj-.  as  shot,  bone,  etc., 
bodies  entering  from  a  morbid  opening  into  the  rcctiim,  or 
bodies  introduced  from  the  meatus,  as  broken  bits  of  cathe- 
ters, straws,  pins.  etc.  The  srwpioms  vary  with  the  sijte  and 
the  nature  of  the  body.  Sometimes  there  are  almost  no 
symptoms ;  at  other  times  there  are  found  grc.it  pain,  reten- 
tion of  urine,  and  hemorrhage.  Kxamination  is  made  by  feel- 
ing externally  with  a  finger  in  the  rectum  and  by  iiearehing 
very  gently  with  a  sound,  taking  care  not  to  pii»h  the  body 
back.  If  the  bliddcr  is  well  fille<l  with  water  when  the  body 
becomes  impacted,  inject  a  little  oil  into  the  meatus,  close 
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llie  lip*  with  ilic  fingers,  and  direct  the  patient  to  forcibly 
jittt-mpl  urination,  the  surgeon  opening  the  meatus  when  the 
urethra  is  widely  diBtcnded,  the  foreign  body  being  often 
forced  nut,  If  this  m.ina;uvrc  fails,  and  the  foreign  body 
is  impacted  in  the  pendulous  urethra,  prevent  its  backward 
passage  by  at  once  tying  a  rubber  tube  around  the  penis. 
Tr>'  to  squeeze  the  body  out.  .ind.  if  unsuccessful,  endeavor 
to  catch  it  with  a  wire  loop,  with  a  scoop,  or  with  the  long 
urethral  forceps.  If  these  methods  fail,  cut  down  upon  the 
body  and  remove  it,  dividing  .iny  existing  stricture.  If  a 
hair-pin  is  in  the  canal,  the  feet  of  the  pin  arc  almost  always 
pointing  to  the  meatus;  to  prevent  them  c.itching  on  at- 
tempted withdrawal,  the  penis  must  be  squeezed  lo  approxi- 
mate the  feet,  and  when  ihcy  arc  adjacent  a  part  of  a  silver 
catheter  is  slipped  over  to  retain  them  in  this  patition,  when 
the  pin  can  be  extracted.  If  this  fails,  drag  the  penis  against 
the  belly,  by  rectal  touch  force  the  sharp  ends  out  through 
the  integument,  cut  one  end  off.  and  then  withdraw  the  other.  _ 
An  ordinary  large-headed  pin  is  forced  out  in  the  same  w 
an<t  when  the  head  is  turned  externally  it  is  extracted  fror 
the  meatus.  If  a  litholritc  lo-ided  with  fragments  l>e  caught 
in  the  urethra,  the  surgeon  must  perform  a  perineal  section, 
clean  and  close  (lie  blades,  and  withdraw  the  inMrument 

UretiiritiB,  or  Inflammation  of  the  Orathra, — Urethral 
inflammations  can  be  divided  into  two  classes:  (t)  Simple,  in 
which  infection  is  due  alone  to  pyogenic  cocci,  and  (2)  sprtific, 
in  which  the  gonococcus  is  present- 
Simple  uretbritut  may  be  due  to  several  causes,  such  as 
traumatism;  great  acidity  of  the  urine;  chancre  in  the  urclhrn; 
contact  with  menstrual  fluid,  Icucorrhceal  discharge,  the  dis-j 
charge  from  malignant  disease  of  the  uterus,  ordinary  pus,! 
or  acid  vaginal  discbarge;  the  passage  of  instruments; 
irritant  diuretics;  strong  injections ;  worms  in  the  rectum ; 
and  the  passage  or  impaction  of  foreign  bodies.    A  tem- 
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porary  and  mild  urctliritiit  sometimes  accompanies  ciHy 
syphilitic  eruptions.  Simple  urvtbritis  is  usually  less  scvm 
and  prolonged  than  specific  urethritis,  though  clinically  the 
surgeon  cannot  invariably  distinguish  between  the  tu-o  fonm. 
Professor  Coplin  is  persuaded  that  the  gonococcus  \%  nmr 
found  in  the  discharge  of  simple  urethritis.  In  the  nan- 
specific  inflammation  pus  is  not  always  present,  many  cwo 
stopping  short  of  it  after  a  varying  period  of  catarrh,  butany 
catarrh  can  become  purulent 

Traumatic  UrethritiB. — The  pain  in  traumatic  urethritis 
is  c«)tnciiient  with  the  introduction  of  the  foreign  body.  The 
dinrharge,  which  m.iy  be  bloody,  niucou*.  muco<purulcnt,  or 
purulent.  come:t  on  within  twenty-four  hours. 

Treatment. — If  the  inflammation  is  slight,  prescribe  diluent 
drinks,  paregoric,  and  a  saline.  If  severe,  put  the  patient  to 
bed.  apply  warm  fomentations  to  the  perineum,  give  diluent 
drinks,  employ  suppositories  of  opium  and  belladonna,  and 
watch  for  fever  and  other  complications. 

Gouty  Urethritis. — ^This  condition  first  m,-uiifcsts  itself  in 
the  posterior  urethra,  not  in  the  anterior,  as  does  clap.     Its 
symptoms   arc — great   vesical    irritability:    pain    on    urtns- 
tion;  discharge,  usually  scanty,  associated  with  uric  acid  in 
the  urine  or  other  symptoms  of  gout.     The  trealnuNt  com- 
prises dieting  and  the  usual  remedies  for  gout.     Purgatives 
arc  given  freely,  and  full  doses  of  colchicum,  piperazinc,  or 
the  alkalies  ;  hot  baths,  low  diet,  diluent  drinks,  and  diapho- 
retics are  indicated.     A  chronic  discharge  from  the  prostatic 
region  is  apt  to  linger;  for  ihi.s  there  is  nothing  better  than 
the  usual  gouty  remedies  and  saline  waters  with  copaiba, 
cubebft.  or  sandalwood  oil, 

Bowmatoua  Uretbritla. — Rcrkclcy  Hill  states  that  this 
disease  is  very  obstinate,  i.<)  probably  associated  with  gout, 
and  is  met  with  in  adults  of  full  habit  or  who  arc  bccr- 
drinkcrs  and  who  have  eczema  of  the  surface  of  the  body. 
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He  states  also  that  the  gl;ins  penis  near  the  meatus  is  red 
and  tender,  and  that  the  interior  of  the  urethra  is  in  the 
same  condition.  Pain  is  const;int,  and  it  is  aggravated  an 
micturition.  The  discharge  is  scanty.  The  treiUment  com- 
prises injections  of  cold  water  or  irrigation  with  ice-water, 
and  internally  the  .id ministration  of  arsenic  with  the  alk-ilics. 

Tubercular  urethritis  i?  due  to  a  tubercular  ulcer  which 
is  most  apt  to  be  seated  near  the  vesical  neck.  There  is  a 
little  pain  on  micturition,  but  there  is  intense  pain  at  one 
spot  on  passing  a  bougie.  The  discharge  is  slight  and  at 
times  bloody.  The  bladder  is  very  irritable,  and  .severe 
cystitis  arises  and  persists.  The  trciUuuHt  includes  fresh 
air.  sunlight,  warmth,  good  food,  .ind  cod-liver  oil.  The 
bladder  is  washed  out  once  a  day  with  boracic<acid  .solution, 
but  afler  a  time  the  surgeon  will  be  forced  to  drain  by  peri- 
neal or  suprapubic  cystotomy. 

QoDorrhcea  (Clap;  Specific  Urethritis;  Tripper;  Venereal 
Catarrh). — Gonorrhua  is  an  acute  infl.tmm.-ition  of  the  genital 
mucous  membrane,  of  venereal  origin,  due  to  the  deposition 
and  multiplication  of  gonococci  in  the  cells  of  the  mem- 
brane and  a  mixed  infection  with  the  cocci  of  suppuration. 
In  the  male,  clap  begins  within  the  meatus  and  fossa  navicu- 
laris  and  extends  backward  throughout  the  length  of  the 
urethra.  The  mucous  membrane  swells  and  becomes  hypcr- 
aimic,  and  there  is  a  discharge,  first  of  mucus  and  serum, 
.ind  then  of  pus.  In  severe  cases  the  discharge  is  bloody 
(black  gonorrhara).  For  a  week  or  more  the  inllammation 
increases,  then  becomes  stationary  for  a  time,  and  then 
declines,  the  discharge  growing  less  profuse  and  thinner, 
a  watery  discharge  lasting  for  some  little  time.  During  the 
acute  stage  the  entire  penis  swelLi  and  the  corpus  spongiosum 
becomes  infiltrated  with  infiamm.itory  exuilate,  Ckordee  is 
a  painful  erection  in  which  the  penis  bends  because  of  tlie 
rigid  infiltration  of  the  corpus  spongiosum. 
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Sytnpionu  of  AeuU  tuflamtHatory  GoHorrfnea. — The  period 
of  incubation  is  from  a  (cw  hours  to  two  weeks.  The  patient 
notices  on  arising  a  drop  of  thin  fluid  which  glues  together 
the  lips  of  the  meatus,  and  he  fccU  some  pain  on  urination. 
Th«  meatus  is  red  and  swollen.  Within  forty-eight  hours 
the  finl  stage,  or  the  stage  of  increase,  becomes  established. 
The  meatus  is  now  red,  swollen,  and  everted  ((ish-mouth 
meatus);  micturition  causes  severe  pain  (ardor  uriita:): 
chordce  occurs,  especially  when  the  patient  is  warm  in  bed ; 
tlicre  is  frequent  micturition  with  tenesmu.s.  and  a  profuse 
discharge  which  is  yellow,  (jrecnish.  or  even  bloody.  The 
complications  of  this  stage  arc  bitlaHiHs  (infUmtiiiition  of  the 
mucous  membrane  of  the  gians  penis),  MaHO'poslhilU  {in- 
flammation of  the  surface  of  the  glans  and  the  mucous 
membrane  of  the  prepuce),  phimosis  (thickening  and  contrac- 
tion  of  the  foreskin  so  that  the  gUns  cannot  be  ur»covcred). 
and  paraphimosis  (catching  and  fixation  of  the  retracted 
prepuce  behind  the  corona  glandis).  In  the  second  or  sta- 
tiottary  stage,  which  lasts  from  the  end  of  tiic  first  week  to 
the  end  of  the  second  (White),  the  acute  symptoms  of  the 
first  stage  continue.  Tile  complications  of  tliis  stage  are 
periurethral  abscess,  lymphangitis,  solitary  and  painful  bubo 
of  the  groin  which  may  suppur.ite,  tnflunmiation  of  Cowgier's 
glands,  inflamm.ition  of  Uic  prostate  or  of  tlie  bladder,  and 
gonorrhceal  ophthalmia.  In  the  third  or  subsiding  siagi  the 
symptoms  gradually  abate,  the  discharge  becoming  scantier 
and  thinner  and  finiiUy  drying  up,  This  .stage  is  of  uncer- 
tain duration,  and  in  it  there  may  occur  epididymitis,  or 
inflammation  of  the  epididymis. 

Subacute  or  oatarrbal  gonorrhcea  develops  in  men  who 
have  previously  liad  gonorrhu»,  us  a  rc-tutt  of  prolonged  or 
repeated  coition  or  of  contact  with  menstrual  fluid  or  leucor- 
rhoeal  dischai]ge.  There  is  profuse  muco-purulent  discharge, 
very  little  pain  on  micturition,  rarely  chordee  or  marked 
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irritability  of  the  bladder.  In  tliU  condition,  according  to 
While,  goiiurrhu-al  rheumatism  (|>,  412]  is  most  ajrt  to  occur. 

Irritative  or  Abortive  Oonorrhoea. — In  this  dise^ise  the 
symptoms,  which  nrc  identiciil  with  (hose  of  beginning  clap, 
do  not  increase,  but  arc  apt  to  dis^ippear  within  ten  days. 

Chronio  Urethral  DiBchargea, — Chronic  urethral  cntarrh, 
which  may  follow  gonorrhoia.  is  characterized  by  the  occa- 
sional presence  of  a  drop  of  clear  tenacious  liquid.  Tliis 
discharge  becomes  more  profuse  as  a  result  of  sexual  cx> 
citement  or  the  abuse  of  alcohol. 

Chrooic  Gonorrhoea. — Tlic  persistence  of  a  small  amount 
of  milky  discharge,  because  of  localization  of  inflamniation 
in  one  ^pot  or  the  piodiiction  of  a  granular  patch  or  a  super- 
ficial ulcer,  characterizes  chronic  gonorrhcca.  There  is  some 
scalding  on  urination;  erections  produce  aching  pain;  there 
arc  pain  in  the  back  and  redness  and  swelling  of  the  meatus. 
All  the  symptoms  arc  intensified  by  sexual  excitement,  by 
coitus,  by  violent  exercise,  or  by  alcoholic  cxcesLs. 

Qleet. — In  gleet  the  lips  of  the  mcatuii  arc  stuck  together 
in  the  morning,  and  squeezing  them  discloses  a  drop  of 
op.ilesecnt  muco-purulcnt  lluid.  During  the  ^.ty  the  dis- 
charge is  rarely  found.  There  are  frequency  of  micturition, 
painit  in  the  back,  and  dribbling  of  urine,  and  a  bougie  will 
find  a  stricture  of  large  calibre,  A  discharge  may  be  main- 
tained by  chronic  prostatitis.  In  this  condition  there  are  fre- 
quency of  micturition  ;  a  sense  of  weight  or  dull  pain  in  the 
perineum;  diminished  projectile  force  of  the  stream  of  urine ; 
the  first  portion  of  urine,  if  collected  in  a  glass,  is  more 
turbid  than  the  second  portion  (Ultzmann);  the  sediment 
consists  of  "prostatic  epithelium,  muco-pus,  and  mucous 
shreds  "  (White) ;  there  is  often  a  tendency  to  sexual  excite* 
ment  and  premature  emission. 

Tnratnienl  of  Acute  Gcnorrhcta. — Abortive  treatment  should 
be  tried  if  the  case  is  seen  early.     The  writer's  plan  is  to 
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:  the  orctkra  aevenl  tBioadi^by  . 
of  bjwhugqi  (15-voluioc  sollinB  (Haled 
aaKMUU  uf  waterX  After  cadi  mjcctioa  of  penNcidc  iiM- 
dace  ad  of  -r**— ~"  into  tbe  urelbfa  by  01^10*  of  a  atfi^ 
oocded  atncntwT  or  eveo  an  onfiauy  syjia^  (tbe  A  ■ 
mixed  wHb  beflzomol,  three  sotutiofis  bcwg  usni,  tbe  strc^li 
being  RSpectivHy  1  drop,  z  drops,  and  3  dropB  to  tk 
ooocc).  The  mild  wlutioD  of  o3  of  atuutnoa  is  oaed  tk 
first  diy.  the  3-drop  wlutioa  the  scoood  day.  tbe  J'dnf 
jolution  tbe  third  diy  if  the  urethra  will  tolerate  it.*  Olhcf 
abortive  tnetbodt  arc  the  use  of  hot  Ktro-iitKOioafi  of  cor- 
roaive^abliinUe  ftolutioa  (l:3O,0O0).  two  ptntit  beioj;  ran 
through  the  urethra  once  a  da>-,  stroi^  infections  of  oitrtfe 
of  silver  or  of  tanain,  scraping  the  meatus  and  the  urdhn 
adjacent  with  cotton,  and  injccbng  15  drt^  of  a  3  per 
cent,  solution  of  nitrate  of  silver  If  in  seventy-two  boant 
the  sj-mptoms  arc  not  greatly  impro^-ed.  ^>orlH-e  treatment 
should  be  abandoned  (Morwitz).  In  treating  a  dfrttoptd 
cast,  order  pbin,  non-stimulatii^  diet  and  tlic  avoidance 
of  alcohol,  sexual  excitement,  wet.  and  violent  or  prolonged 
exercise.  I'hc  patient  should  sleep  under  light  covers  and 
drink  much  water  daily  (Seltzer,  Apollinaris,  Or  ordinaryJ 
water  containing  bicarbonate  of  soda).  irthcfbre<<kin  is  long,l 
the  discharge  should  be  caught  by  placing  bits  of  abturbcnta 
cotton  over  the  meatus  and  within  the  prepuce.  If  the  fore- 
skin is  short,  cut  a  Kniull  opening  in  a  square  piece  of  old 
linen,  slip  this  linen  over  the  gtann,  catch  it  back  of  the, 
corona,  and  bring  the  ends  forward  with  tlic  prepuce.  If 
the  glans  is  compldcly  naked,  pin  an  old  stocking-foot  uponl 
tbe  undershirt  and  in  it  hang  the  pent^. 

Irritatht  gonorrha-a   will    subside  in  a  few  day.s.     The) 
above  treatment  should  be  applied,  and  the  urethra  should] 
be  wa«hed  out  several  times  daily  with  peroxide  of  hydrogen. 
■  AMkal  AVnw,  UcU  ii,  lEgj. 
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In  catarrhal gonurrkaa  at  once  order  injections  { i  grain  to  the 
ounce  i)f  .-iulpliate  of  sine ;  or  zind  sulphas  gr.  viij,  plumbi 
acutas  gr.  xv,  water  Jviij ;  or  gr.  v  of  sulphocarbolatc  of  zinc 
tojj  of  wattr;  or  White's  i)r<.-scn'ption  of  3J  each  of  acetate  of 
zinc  and  tannic  acid,  Siij  of  bone  acid,  %\\  oi  liq.  hydrogen, 
pcroxid.).  Use  for  injecting  a  blunt-pointed  hard-rubber  syr- 
inge of  a  capacity  of  three  drachms.  Let  the  patient  sit  on  a 
chair,  his  biiliockii  hanging  over  the  edge;  throw  in  a 
syringeful  and  let  it  at  once  run  out ;  throw  in  another  syr- 
ingeful  and  hold  it  in  from  three  to  five  minutes.  In  aeute 
gonorrfura  order  two  capsules  tlirce  times  a  day,  each  cap- 
sule containing  5  grains  of  salol,  5  grains  of  olcorcsin  of 
cubebs,  10  grains  of  balsam  of  copaiba,  and  1  grain  of 
pepsin.  After  the  patient  micturates  he  should  employ  a  mild 
a&tringent  injection.  If  an  astringent  injection  cauac-'i  much 
pain,  use  a  sedative  injection — ^Sij  of  boracic  acid,  gr.  viij  of 
aqueous  extract  of  opium,  and  ,^viij  of  liquor  plumbi  sub- 
acetatis  dilutus.  As  the  infLunmation  .tubsidcs  increase  the 
strengtli  of  the  injection,  A  good  plan  is  to  order  an  eight- 
ounce  bottle  and  eight  half-grain  powders  of  sulph.itc  of 
zinc.  Direct  the  patient  to  fiil  the  bottle  with  water,  in 
which  one  powder  is  dissolved;  when  this  is  used  dissolve 
two  powders  in  a  bottlefu!  of  vvatcr,  and  so  progres-sively 
incrcTsc  the  strength-  When  the  discharge  ccasci  .stop  the 
injections  gradually.  Whenever  a  syringeful  is  taken  from 
the  bottle  a  syringeful  of  water  is  put  into  the  bottle,  and 
thu^i  pure  water  is  soon  obtiincd,  at  which  point  injection 
is  discontinued. 

Ariior  uritiie  i.i  relieved  by  urinating  while  the  penis  lies 
in  hot  water  and  by  administering  an  alkjiline  diuretic. 
C/tordft  requires  a  bowel- movement  in  the  evening  and 
sleeping  in  a  cool  room,  under  light  covers,  and  on  a  hard 
mattress;  bromide  is  (»iven  sevL-nil  times  daily,  and  a  con- 
siderable dose  is  given  at  night;  it  may  be  necessary  to  use 
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iuppoititwies  of  opium  and  camphor  or   to  give  byoidiK 
Balamtii  requires  frequent  wa«hiiii;  with  warm  water,  di>in; 
with  cotton,  and  dusting  with  boratctl  talc  or  with  bone  *citl 
and  subnitratc  of  bismuth  (i  :6).    BaiaMo-posthitis  Rquac* 
lead-water  and  laudanum  and  injections  of  black  wash  ttndn 
the  prepuce  until  ledema  of  the  foreskin  subsides,  and  the* 
cIcanhnc'M  externally  and  a  powder.    Pkim^sis  requinrs  soak- 
injf  the  penis  in  hoi  water,  injections  beneath  the  foreskin  d 
hot  water,  followed  by  black  wash  and  lead-water  and  laudt- 
nuiii  externally.    If  this  (ails,  circumcise.     Kor  fiampMmasa. 
yrasp  the  head  of  the  penis  with  the  It-ft  hand,  squccw  the 
blood  out,  and  try  to  push  the  head  back  while  with  the 
riifht  hand  cfToit  is  made  as  if  to  lift  the  individtial  by  hi» 
pcnii.    If  this  faib.  cut  the  collar  on  the  dorsum  with  scisson^ 
Am^  requires  iodine,  blue  ointmcnt,asplca  bandage,  and  ksl 
If  a  bubo  suppurates,  it  must  be  opened.    Acute  prosiatuit 
and  ryititis  require  confinement  to  bed,  a  milk  tliet,  the  use  of 
alkaline  diuretics,  hot  sand*bags  to  the  perineum  and  hypo- 
glutrium,  sup|>ositorics  of  opium  and  Ixilladonna.   Iccchini; 
the  perineum,  and  the  discontinuance  of  the  balsams  aod 
injections.     AbK($t  of  (ht  prostate  requires  instant  opening. 
In  retention  of  urine  the  ;iaticnt  should  try  to  pa<s  the  unnc 
while  in  a  hot  bath ;  if  tliis  lails,  use  a  soft  catheter.     After 
relieving  the  bladder  put  the  patient  to  bed  and  use  hot  sand- 
bags as  for  j)rostatilis.     Chrimic  fiivstntitis  requires  cold  hip- 
batlis,  cold-water  cncmata,  deep  urethral  injections,  plain  diet, 
avoidance  of  alcohol  nnd  over- exertion,  counter-irritation  of 

tthe  perineum,  and  the  relief  of  stricture  or  phimosis.  In 
t'pididymitii,  put  the  patient  to  bed.  stop  injeaions,  shave 
the  hair  from  the  groin  and  leech  over  the  cord,  elevate 
the  testicles,  keep  the  part-s  covered  with  lint  wet  with 
lead-water  and  laud.tnum.  and  from  time  to  time  apply 
an  icc-b.li;>  Give  a  cathartic,  a  fover-mixturc,  and  suitable 
doitcs  of  bromide  of  potash  and  morphia.    When  tendenn 
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subsides  strap  the  testicle.  In  ^iwtnrhtta/ cf/i/Aa/mta,  place 
a  watch-crystal  over  the  unani-ctcd  eye,  pul  the  patient  in 
a  tlarkcnt-d  room,  wash  out  tht.-  iiffccted  eye  often  with  hot 
b(irvicic~ai:i(J  solution,  keep  the  pLipil  dilated  with  atropine, 
lei^ch  the  temple,  give  purgatives,  and  employ  hot  mustard 
foot  baths.     Always  send  for  an  ophthalmologist, 

Treutiiunt  of  Chrome  Goufrrlma. — In  chronic  gonorrhoea, 
tr>'  to  locate  any  existing  granular  or  ulcerated  patch  with 
a  bulbous  bougie.  When  the  point  is  discovered  apply  to  it, 
by  a  deep  urethral  syringe,  a  few  drops  of  a  2  per  cent  solu* 
tion  of  nitnilc  of  silver.  The  strength  of  the  silver  solution 
can  gradually  be  increased,  or  other  solutions  can  be  substi- 
tuted  (sulphate  of  copper  or  sulphocarbolatc  of  zinc).  Pass 
2.  large  bougie  every  other  clay.  Copious  retro -irrigation 
with  hot  solutions  of  corrosive  sublimate  (t:30,ooo)  docs 
good.  HorwitK  injects  into  the  bl-idclcr  once  a  day  a  pint 
of  waler  containing  3J  gr.iins  of  perm.'inganatc  of  poto-sh, 
and  tile  p.iticnt  voids  it  by  an  ;ict  of  micturition.  Tlie  treat* 
nient  of  git  ft  is  the  -same  as  that  of  slrUture, 

Oonorrhoea  in  the  female  may  afR-ct  the  vulva,  the 
vagina,  the  urethra,  or  the  uterus.  The  tnahnml  for  vulvitis 
'\^  to  place  the  patient  upon  a  low  diet  and  put  her  at  rest 
with  the  pelvis  elevated ;  every  two  or  three  hours  -spray  the 
parts  with  peroxide  of  hydrogen,  dry  them  with  ^ibsorbent 
cotton,  and  dust  them  with  equal  parts  of  starch  and  oxide 
of  zinc.  In  severe  cases  purge,  use  hot  baths,  apply  lead- 
water  and  laudanum  locally  or  paint  the  vulva  with  silver 
solution  {gr.  xl  to  .ij).  and  leech  the  groins.  If  the  vulvo- 
vaginal gland  suppurates,  open  it.  For  vaginitis,  follow  the 
same  general  directions.  Syringe  out  the  vagina  every  two 
hours,  first  with  Oj  of  hot  solution  of  bicarbonate  of  soda,  next 
with  Oj  of  hot  water,  and  finally  with  Oj  of  astringent  solu- 
tion (a  teaspoonful  of  lead  acetate,  a  tcaspoonful  of  zinc  sul- 
phate, a  tcaspoonful  of  alum,  or  four  tcaspoonfuls  of  tannin 


,-==  -*  JCi.irr.j_:   'rsc^^si^mr 

iz  rie  -pat  if  zwz  -kxst-    I^hiC'.     Pten>xsir  of  hydrnpi 

T.i:<:-v-:  :<-  III  :f  znnanxuEE  it:<»  ^mi.     A^f  t&e  ^ad  sib- 

icii  7  ,■-  J-  -t— .■:^-  i-c  iixrm^iai  mexz^^jm  ^oaSir  and 
L~<:n::^i  ir,<i  rii:>:c.-i  :y  'ziir  tiouo.  !a  csraosc  j-;mi^«_  use 
«r-.F-.j-  -■.  ,-.:ns  :r  «l.-:r  Etraa^  Fjf  »Zcwimd  gvmgrrha*. 
-x--^jr  z  -.-.-.  T.inic  r^agnl  — -im-jT-ni-ftr  Sw^ifa  octt  cbe  ttenu 
-vtr.  ~ -':-:\;r:  if  <:iii3i: :  ia£  nf-rn-^rt  <x  ajocwbraa  gaiue  and 
;^'--x:'r-^  :r-ir-::i:  :r'  hyir.'c^z  ^^  oil  of  czonamoiL 

Sotc^nr^  r^  :±e  ^•Mfcr^  :r  sirrowj^  of  the   imXfanl 
^s!;-,--;     t   i". -ic-f    •.-.:  :ifiit.it^  'y.  Sj/aimuk&r,  saad  awgame. 
inii'-.-'-.z'.-^-  :r  ;'.c;-rt:.-;  icr.crir;  is  aoC  a  stricture,  but  ts 
an  :-n.i.T.— ..i::r/  :-»^L.:~;  if  :h-t  =iucoii?  oembtane.     ^jiMf- 
mf.>i^:  i:r:::\;rt  ii'r?  n:-c  ■;x-*"  i:a-:.  im:  cxnplicates  organic 
«rc:-r-.  a  hj-p-i-^/^T^-tTic  urs^m.  or  as  inflamed   bladder. 
Or^ank  -'.rczurt  :•  a  !5^>.*  rnrr'*  ag  of  die  urethra,  due. 
%-.  a  r.!:   ■-,    tr.rr.i;   zzr.-.T-'r.  ±-.'.    r.^;~~-ition  or  to  trau- 
n-i^-:  '.-..     T.-i:"  .::;  --.r  ::j-v-   .vij-   r.  :ht  b-Ibous  or  mem- 
^j.'^n, .-,  -.T-r.^.r-i:    i^or.orr'r.fci'.  -:^;;:^;^^:-  occur  in  the  penile, 
ii:i'.'v.:i-.  'jt  rr.-.-m.rin  .j^  'jr-j-hn.     Sirnz-ri  never  forms  in 
th';  iif,  ■.':■.' -.1    ir-.-Liira.     Th-.-  rr.jTi-  nrr  ti^  .1  ,-tricture   is.  the 
m'/Ti  it  n irroAi  th--  urethra  an'!  the  !■.--  .dilatable  it  is.     A 
strif-tur'.-  may  bo  annular  Iffirmin^  a  r:n  j  ariiund  the  urethra), 
tiibular  ('iurr'fUnding  the  urethra  for  a  con-idL'rable  distance), 
ur  bri'JI'.-  fwhen  a  band  crosses  the  urethra  from  wall  to  wall). 
Th':  nearer  a  stricture  is  to  the  mi;atus,  the  more  librous  it  is. 

Risiills  of  StrUlurc. — The  urethra  back  of  the  stricture 
(lilati:*!,  a  |ionch  forms,  drops  of  urine  collect  and  decompose, 
and  A  dironic  inHanimation  results  in  the  mucous  membrane 
fir  the  parts  adjacent,  which  inflammation  may  go  on  to 
ulei-raliiin  or  to  (leriurethrat  abscess.  A  urinary  fistula  result;; 
from  the  o[M'iiinpj  of  a  periurethral  abscess.  In  stricture  the 
slnain  of  water  is  small,  twi.sted,  often  forked,  and  it  dribbles 
lon^;  after  (lie  conclusion  of  micturition.     A  chronic  dts- 
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charge  b  apt  to  ex)»t,  varying  in  amount  Retention  of 
urine  may  occur,  not  from  obliteration  of  the  tube  by  the 
growth  of  the  stricture,  but  by  swelling  in  the  neighboHiood 
of  the  stricture,  due  to  some  complication  (cold,  wet.  venereal 
excitement,  the  use  of  alcohol,  ovcr-excrtion,  etc.).  Spasm  of 
the  muscles  results,  and  contact  of  the  urine  increases  the 
spasm  .-ind  closes  the  urethra.  Spasm  may  exist  in  the  urethra 
itself  and  In  the  muscles  of  the  neck  of  the  bladder,  but  is 
only  a  temporary-  condition.  In  old  strictures  the  bladder  is 
hypcrtrophicd  and  often  fasciculated,  and  i.<t  very  liable  to 
cy£titi«.  The  diagnosis  of  stricture  and  of  its  location  is 
made  by  the  use  of  exploratory  bougies. 

Treatmmt  of  Stricture. — Strictures  of  large  calibre  in  the 
deep  urethra  require  gradual  dilatation  with  conical  steel 
bougies.  A  bougie  is  introduced  every  third  or  fourth 
day,  the  size  being  gradually  increa.sed.  Never  anoint  a 
boufjic  with  cosmoline,  as  it  may  become  a  nucleus  for  a 
stone  in  the  bladder ;  use  oil  or  glycerin.  If  the  meatus  is 
too  small  to  admit  a  full-sized  bougie,  cut  it  with  a  knife. 
Strictures  of  large  calibre  in  the  pendulous  urethra,  if  elastic, 
are  treated  by  gradual  dilatation  ;  if  tihraus  and  contractile, 
by  internal  urethrotomy.  In  iwrformrng  internal  urethrotomy, 
prepare  the  patient  cnrefiilly;  for  several  days  before  the 
operation  give  salol  and  boracic  acid  by  the  mouth,  and 
wash  out  the  bladder  repeatedly  with  boradc-acid  solution. 
Be  thoroughly  aseptic.  Before  cutting  irrigate  the  urethra 
with  corrosive  sublimate  (l  :  SOOO),  and  after  cutting  irrigate 
again  and  tic  in  a  rubber  catheter.  These  precautions  will 
prevent  urethral  fever.  In  cutting,  insert  Gross's  urethrotome 
back  of  the  stricture,  spring  out  the  blade,  cut  the  stricture 
on  the  roof  of  the  urethra,  close  the  blade,  withdraw  the 
instrument,  and  introduce  a  full-sixed  bougie. 

Strictures  of  the  meatus  require  incii^ion  with  a  knife 
and  Uk-  use  of  a  meatus  bougie  until  healing  is  complete. 
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StricturcH  of  small  calibre  in  front  of  the  mcmbnsoci 
urcltini  require  gradual  dilatation  and.  if  this  foils,  laicf^ 
urethrotomy  or  divulsioo.  For  divul«on  the  patient  U  p«- 
p;ired  as  for  internal  urethrotomy.  The  divulsor  of  Gross 
or  of  Sir  1  lenry  Thompson  i»  introduced,  the  blades  are 
separated,  the  instrument  is  withdrawn,  a  large  bougie  s 
paiAcd,  and  a  catheter  is  tied  in  the  bladder.  Stricture*  of 
■mall  calibre  in  the  deep  urethra  require  gradual  dilaiAtios: 
if  this  liiils,  employ  cxtern^il  urethrotomy.  In  strictures  of 
die  deep  urethra,  if  only  a  filiform  bougie  can  be  introduced. 
llic  bougie  can  be  left  in  place  and  in  a  day  or  two  aodho 
can  be  slipped  in  lieside  it,  until  in  a  few  days  the  channel  ii 
permeable  b>'  a  meul  bougie.  A  tunnelled  catheter  cao  be 
slipped  over  the  bougie,  both  be  withdrawn,  and  a  metal 
bougie  be  parsed.  A  tunnelled  and  grooved  sLnflT  can  be 
carried  in  over  the  bougie  and  external  urethrotomy  be  per* 
formed.  Thompson's  dilator  cm  t>c  carried  over  the  bougi^ 
and  the  stricture  be  divulscd,  Maisonncuve's  urcthrotom^ 
can  be  carried  over  the  bougie  and  internal  urethrotomy  be 
performed  (White  mentions  four  of  these  plans,  but  disM}- 
provc:^  of  divulsion).  In  itnjKissable  stricture  of  the  deep 
urethra,  perform  extcmal  perineal  urethrotomy  without  a 
guide  (the  operation  of  Cock  or  of  Whcclhouse). 

Epispadias  is  a  congenital  cleft  in  the  corpora  cavemi 
the  roof  of  the  urethra  being  absent. 

Hypospadias   is  a  congenital   cleft   on   the  floor  of  the 
urethra,  this  channel  being  a  gutter  instead  of  a  canal. 
Chancroid  (Soft  Chancre ;  the  Local  \'enercal  Sore). — A 
'■  chancroid  apiMMRt  soon  after  intercourse,  usually  within  five 

j  days,  always  within  ten  days.     It  is  first  manifeMi^d  by  a 

^^  pustule  which  ruptures  and  discloses  an  ulcer.  This  ulccj- 
^H  has  sharply-delined  and  undermined  margins;  it  looks 
^H  "punched  out;"  the  base  is  <^y  and  sloughy;  the  dis> 
^^     charge  is  profuse,  purulent,  foul,  and  auto-inoculable.  and 
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causes  fresh  chancroids  by  flowing  over  the  {KirU.  The  area 
around  a  chancroid  is  red  and  inflamed,  and  considerable 
pain  is  apt  to  be  complained  of.  The  original  chancroi<l 
spreads  and  new  sores  appear.  The  edge  of  a  chancroid  is 
not  indurated  unless  caustics  have  been  used  or  there  is 
mixed  infection  with  syphilis.  Inflammatory  induration  fades 
gradually  into  the  tiiisucs,  but  the  induration  of  a  hard 
chancre  is  shaqMy  defined.  When  a  chancroid  after  a  time 
displays  marked  and  sharply-outlined  induration,  it  means  a 
mixed  infection  of  chancroid  and  syphilis.  Chancroids  arc 
not  followed  by  constitutional  symptoms,  but  arc  apt  to  be 
accompanied  by  painful  inflammatory  buboes  which  arc  prone 
to  suppurate.  When  inflammation  in  chancroids  is  high  a 
rapidly  destructive  ulceration  known  as  phagfdena  may  arise. 
Trtatmenl. — Ordinary  cases  of  chancroids  are  treated  by 
spraying  with  peroxide  of  hydrogen,  drying  with  cotton, 
touching  each  sore  first  with  pure  carbolic  acid  and  then 
with  pure  nitric  acid,  and  dusting  with  iodoform  or  with 
calomel.  Kver>*  few  hours  after  this  application  the  patient 
soaks  the  penis  in  hot  salt  water  (a  tcaspoonful  to  half  a 
pint),  sprays  the  sores  with  peroxide  of  hydrogen,  dries  with 
cotton,  and  dusts  with  iodoform  or  with  calomel.  As  soon 
as  granulation  begins,  dress  with  1  part  of  ointment  of  nitrate 
of  mercury  to  7  parts  of  cosmoline.  Mild  Ciises  do  well 
without  cauterijiing,  peroxide  of  hydrogen  being  frequently 
used  and  a  drying  powder  being  employed.  In  chancroids 
with  phimosis,  slit  up  the  foreskin,  burn  the  edges  of  the 
wound  with  pure  carbolic  acid,  and  treat  the  sore  by 
cauterixation.  A  set  circumcision  often  fails  because  of 
infection  of  the  stitch-holes.  Phagedena  requires  the  in- 
ternal use  of  iron,  quinine,  anil  milk  punch,  and  the  local 
use  of  powerful  caustics  (bronnine  or  nitric  acid)  or  even 
of  the  actual  cautery.  In  some  r.ascs  continuous  antiseptic 
irrigation  is  valuable.  When  a  bubo  first  begins,  order  rest, 
411 
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bladder,  tacnariwore  of  unac.  praljqiK  of 
the  rodim,  aad  nrious  ocrmoiis  syaipcofu 
Tbc  twhacot  if  ATMcnoMK.     Gnup  tbr 
ftiresfcia  and  tfac  oracoos   fncntbRiac  riti 
two  fofveps.  dnw  tlieni  foro-ani,  catch  the 
skin  <at  the  poiat  it  is  desired  to  cut)  hori- 
sMtally  betwwa  the  hatwiles  oT  a  pair  of 
scissors,  lod  cut  olT  the  rvdnnduit  pupocc.      Retrench  the 
excess  of  mucous  membrane  by  cutliog  around  with  scissors 
oDc-quartcr  of  as  lOch  from  the  giass.  $tttch  the  skin  to  the 
inucouit  membrane,  and  dress  antiscp6c«Uy  (Fig.  171). 

Practuro  of  th«  peais.  which  is  a  laccntion  of  the  aa- 
cmous  bodies  with  cxtrava*attoa  of  blood,  occurs  occawKi' 
ally  durinj;  coition.  The  inratmcnt  require  cold  and  band- 
aging  to  arrest  bleeding,  and  occasionally  incisions  to  let 
out  clot. 

Oanffreoo  of  tb«  p«nls  arises  horn  phagedena,  rrom  tying 
con>tnctin|^  bands  around  the  organ,  from  fracture  with 
excessive  hemorrhage,  and  from  paraphimosis.  If  extensive, 
it  requires  amputation. 

OoLDOar  of  th«  penis  iit  commonest  in  persons  with  phi- 
moRts.  In  a  limited  epithelioma  of  the  foreskin  circumcision 
is  employed ;  if  cancer  aitects  the  glans,  .imputation  is  re- 
quired. 
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Amputation  of  the  Penis.— Ricord  advises  cutting  off  the 
organ  with  a  single  strokf  uf  the  knilc,  making  four  slits  ia 
the  mucous  membrane  of  the  urethra,  and  stitching  each  of 
these  flaps  to  the  skin.  Treves  splits  the  skin  of  the  scrotum 
along  the  raphe,  separates  the  halves  of  the  scrotum  down 
to  the  corpus  spongiosum,  passes  a  metal  catheter  down  lo 
the  triangular  ligament,  inserts  a  knife  between  the  corpus 
spongiosum  and  the  corpora  cavernosa,  withdraws  the  cnthc- 
ter,  cuts  the  urethra  across,  detaches  the  urethra  from  the 
penis  back  to  the  triangular  ligament,  cuts  around  the  root 
of  the  penis,  divides  the  suspensory  ligament,  detaches  each 
crus  from  the  pubes,  .slits  up  tlic  corpu.s  spongiosum  half 
an  inch,  stitches  its  edgcii  to  the  rear  end  of  the  scrotal 
inciMon,  introduces  a  drainnge>tube,  ligates  the  vessels,  and 
sutures  the  wound. 

Hypertrophy  of  the  prostate  gland  is  a  senile  change 
occurring  only  after  the  age  of  fifty,  and  being  most  apt  lo 
occur  after  the  age  of  sixty.  All  the  lobts  may  be  enlarged 
equally,  all  may  be  enlarged  but  unequally,  or  only  ont*  lobe 
may  be  enlarged.  Prostatic  hypertrophy  causes  narrowing 
and  lengthening  of  the  urethra,  and  gives  this  tube  a  tor- 
tuous course.  The  opening  of  the  urethra  into  the  bladder 
is  pushed  to  a  higher  level,  and  there  forms  behind  it  a  pouch 
in  which  urine  collects.  This  urine,  which  is  known  as 
rauiiiai  urine,  may  collect  in  large  quantity;  it  cannot  be 
voluntarily  expelled,  and  it  is  apt  to  decompose,  producing 
cystitis.  The  bladder  enlarges,  thickens,  and  becomes  fas- 
ciculated, micturition  becoming  very  difficult  and  sometimes 
impossible.  An  enlarged  middle  lobe  will  effectu.illy  block 
the  urine  until  the  bladder  bccotnet  greatly  distended,  Tlic 
ureters  distend,  so  do  the  renal  pelveit  and  calyces,  and  .ifurgi- 
cal  kidney  may  devclt^, 

Sj-mptoitis. — In  So  per  cent,  of  all  causes  there  is  only  slight 
inconvenience.    The  stTcan\  of  urine  is  slow  to  start  and  fiills 
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feebly  from  the  end  of  the  penis.  The  last  drops  fall  entire!; 
witliout  control,  and  there  are  occasional  cpjsotfcs  of  n 
tiirn^il  frequency  of  micturition.  In  20  per  cent,  of  all  ca 
tlic  bladder  cannot  entirely  be  emptied  and  residual  urine 
collects  in  the  bladder.  Frequency  of  micturition  conie.^  on, 
particularly  at  night;  the  [latient  hxs  to  get  up  often;  lite' 
bladder  ncvcf  fccUt  empty ;  and  cystitis  is  apt  to  arise.  The 
urine,  at  first  ackl  and  clc:ir,  becomes  neutral  and  cloudy,  and 
finally  ammoniacal  and  tutbid,  and  contains  bacteria,  muco- 
pus,  precipitates  of  phosphate,  and  blood.  Above  the  pubcs 
there  is  aching  p.ain  soon  spreading  to  the  perineum,  which 
pain  is  increased  when  the  bladder  is  distended  and  durmg 
micturition.  Tlic  rectum  becomes  irritable,  and  piles  form 
or  prolapse  of  the  mucous  membrane  occurs.  Retention  of 
urine  may  take  place.  The  bladder  becomes  thin  and  dis- 
tended or  hypcftrophied.  rigid, and  faM:iculated.  In  rare  cases 
true  incontinence  is  caused  by  ihe  median  lobe  growing  toward 
the  neck  of  the  bladder  and  preventing  closure.  The  health 
breaks  down  because  of  pain,  restless  nights,  indigestion,  and 
disonlcr  of  the  bowels.  The  kidneys  may  become  involved 
(inflammation  of  the  pelves  or  calyces,  or  surgical  kidney) 
and  suppres-sion  may  occur.  Cilcull  may  form  in  the  blad- 
der. Death  i.«  due  to  exhaustion,  suppression  of  urine,  or 
septic  cystitis.  If  a  foul  catheter  Is  UM-d,  septic  cystitis  is 
certain  to  occur;  but  micro-organisms  sometimes  enter  by 
passing  along  the  urethral  mucous  membrane. 

Treatment. — Prevent  cystitis  by  emptying  the  bladder  each 
evening  with  a  Coudc  catheter  which  is  strengthened  by  a 
filifonn  bougie  as  a  stylet  (Brinton).  Teach  the  patient  to 
u.<ie  the  in.strument  himscll  Tlie  catheter  .should  be  kept  in 
corrasive-sublimate  solution  (1:5000).  and  before  usin^  it 
should  be  washed  with  ethereal  soap  and  water  and  then 
with  corrosive  sublimate  (l  :  looo);  after  using  it  .should  be 
again  cleansed  and  replaced  in  the  solution.     If  there  is  a 
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great  amount  of  residual  urine,  withdraw  only  a  portion  of 
it  at  a  time.  Tell  the  patient  to  avoid  violent  exercise,  cold, 
damp,  sexual  excitement,  and  the  use  of  alcoholic  liquor, 
prevent  constipation  and  indigestion,  and  direct  him  to  drink 
plenty  of  I'oland  water.  If  much  residual  urine  exists  or  if 
cystiti.s  begins,  wash  out  the  bladder  twice  a  week  with 
boracic-acid  solution  and  give  salol  or  boracic  acid  by  tlie 
mouth.  If  Ihe  suffering  becomes  severe,  if  the  patient  can- 
not urinute  without  the  use  of  an  instrument,  and  ifcatheteri* 
zation  is  painful,  jwrform  prostatectomy  by  -•iupnipubic  or 
perineal  incision,  according  to  the  case,  or  drain  by  perineal 
section. 

Betained  Testicle, —The  testicle  njay  be  arrested  in  its 
passage  to  the  scrotum  :  it  may  remain  in  the  lumbar  region  ; 
it  m.iy  reach  only  the  internal  abdominal  ring ;  it  may  lodge 
in  the  inguinal  canal ;  it  may  emerge  from  the  external  ring, 
but  f.iil  to  enter  the  scrotum ;  or  it  may  p.us  into  unnatural 
po.iilions.  as  into  the  perineum  or  the  crural  can.il.  It  may 
or  may  not  be  functionally  active,  A  retitncd  testicle  is  sub- 
ject to  repeated  attacks  of  orchitis,  and  it  is  apt  to  become 
sarcomatous.  Sometimes  a  testicle  descends  after  being  re- 
tained for  months. 

Tfiatmcnl. — If  one  testicle  is  undescended  one  year  after 
birth,  and  the  other  testicle  is  sound,  the  former  should  be 
removed.  In  some  rare  cases  it  is  possible  to  draw  the  gland 
into  the  scrotum  and  fasten  it. 

Orchitis  is  inflammation  of  the  testicle.  Acute  orchitis 
may  be  due  to  cold,  wet,  traumatism  or  epididymitis,  gout, 
mumps,  rheumatism,  or  fever.  The  testicle  is  round,  swollen, 
temlcr,  and  very  painful,  the  scrotum  is  red  and  swollen,  the 
tunica  vaginalis  fills  with  fluid,  and  there  is  fever.  Chronic 
orchitis  results  from  the  acute  form  or  Irom  a  chronic 
urethral  inflammation,  and  is  almost  alw.iys  combined  with 
epididymitis.    Syphilis  or  tubercle  may  be  responsible  for 
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chronic  orchitis.  Tlic  IreaUneut  of  tlic  acute  form  requires 
rest  in  bed  and  applications  as.  for  qiididymitis  («ec  below) 
The  chronk  form  requires  the  rcniovai  of  llic  causative  lesion, 
a  suspensory  bandage,  inunctions  of  iclitliyol  or  mcrctiria 
ointment,  and  iodide  of  potLisium  by  the  mouth.  Strapping] 
may  do  good.     Castration  may  be  rL-ciiiircd. 

Caatration  (Kxci.sion  of  the  Testicle), — In  this  operation  I 
an  incision  is  made  over  the  cord,  commcnciaj;  just  outside 
the  external  ring  and  running  down  over  lite  base  of  thej 
tumor.  Divide  the  cord  near  to  the  tumor,  remove  the  tes- 
ticle, h'gate  the  spermatic  artcr>'  alone,  and  then  iigatc  the 
cDtire  thickness  of  the  cord.  It  is  often  advisable  to  remove 
a  considerable  amount  of  scrotal  skin. 

Epididymitis,  or  inflammation  of  the  cpididynii.<t,  is  due  to 
inflammation  of  the  urethra.  It  is  apt  to  occur  in  the  stage 
of  decline  of  a  gonorilio^i,  and  is  announced  by  a  complete 
ccs--^ition  of  the  discharge.  AiUle  epididymitis  is  cliaractcr- 
ized  by  swelling  about  tlie  testicle,  jKiin  in  the  groin,  and 
tenderness  over  the  posterior  part  of  the  testicle.  The  pain 
becomes  acute,  swelling  rapidly  incrca.'tes,  and  the  constitu- 
tion sympathizes.  The  swelling  is  due  partly  to  engorge- 
ment of  the  epididymis  and  partly  to  fluid  in  the  tunica 
vaginalis  (acute  h>'droccle).  Chrome  epididymitis  is  usualiy 
linkcd  with  orchitis,  and  it  follows  an  acute  attack  or  a 
chronic  urethral  inflammation.  Tnatinent  by  puncture  with 
an  aseptic  tenotome,  if  fluctuation  is  marked,  relieves  tension 
and  pain.  Ix-cching,  the  ice-bag,  elevation,  lead-water  and 
laudanum,  laxatives,  and  opium  arc  used  in  the  acute  stage, 
and  strapping  is  employed  as  the  inflammation  subsides. 
The  ticitment  of  the  chronic  form  is  tlic  same  as  that  for 
chronic  orchitis. 

Hydrocele  (chronic  hydrocele)  is  a  ooIlectiQa  of  fluid  in 
the  tunica  vaginali.s  testis.  An  enlargement  of  die  testis  can 
cause  it,  but  in  most  instances  the  cause  is  unknown  and  no 
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'signs  of  inflammation  exist.  The  fluid  is  albuminous,  but  it 
docs  not  coagulate  spontaneously;  it  is  tliin,  straw-coIorcJ, 
and  may  contain  crystals  of  cholcstcrin.  The  testicle  \*  at 
tht;  lower  and  back  part  of  the  sac.  The  pyriform  mass 
fluctuates,  is  Ir.insluccnt,  grows  from  below  U|)wnrd,  and  tlie 
introduction  of  an  cxploring-ncedle  causes  the  yellow  fluid 
to  flow  out. 

Treatment. — Simply  lapping  the  sac  with  a  trocar  is  tmly 
palliative,  and,  as  air  must  run  in  as  fluid  runs  out,  suppura- 
tion may  occur,  which  will  be  danRcrous  without  drainage. 
Never  tap  a  rigid  sac.  The  injection  of  irritants  should  be' 
abandoned,  as  it  exposes  the  patient  to  serious  danger  because 
of  inflammation  occurring  without  provision  for  drainage. 
Hearn  incises  the  sac,  dries  its  interior  with  bits  of  gauze, 
swabs  it  out  with  pure  carbolic  acid,  packs  it  with  iodoform 
gauze,  and  dresses  it  antiseplically.  The  packing  is  removed 
in  twenty-four  hours  and  the  wound  is  allowed  to  close. 
If  the  sac  is  rigid  and  will  not  collapse,  either  stitch  it  to 
the  skin  and  pack  il  or  excise  a  large  portion  of  its  parietal 
layer  and  insert  a  drainage-tube  (Volkmann's  operation). 
It  has  recently  been  proposed  to  tap  the  sac  with  a  trocar 
and  canula,  to  leave  the  canula  in  place  as  a  drain  for  some 
days,  and  to  dress  antiscptically. 

Conerenital  hjrdrooele  is  hydrocele  through  an  unclosed 
funicular  process  into  the  tunica  vaginalis.  If  the  pelvis  is 
raised  the  fluid  runs  back  into  the  jieritonca!  cavity,  from 
which  it  originally  came.  The  Ircatmettt  is  a  truss  to  oblit- 
erate the  funicular  process, 

Inrantile  hydrocele  is  a  collection  of  fluid  in  a  funicular 
process  and  the  tunica  vaginalis,  the  funicular  proces.^  being 
closed  above,  but  not  below.  The  treatment  is  to  puncture 
the  sac  and  to  scarify  the  sac-wall  with  a  needle. 

Enoysted  Hydrocele  of  tha  Oord. — In  this  variety  the 
funicular  process  is  obliterated  above  and  below,  but  it  is 
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external  ring.  There  is  usually  some  discomfort,  aching,  or 
dragging  in  the  tcstcic  or  the  groin,  and  even  neuralgic  jwin 
in  llie  cord.  There  is  sometimes  mental  depression  and 
hypochondria.  In  treating  varicocele,  reassure  llic  patient : 
tell  liiin  there  is  no  real  danger  of  impotence;  order  cold 
shower-baths,  correct  constipation  and  indigestion,  give  occa- 
sional tonics,  and  order  the  patient  to  wear  a  suspensory 
bandage.  If  the  testicle  becomes  much  atrophied,  if  the 
pain  and  the  dragging  arc  annoying,  or  if  the  mind  is  much 
depressed,  operate  (see  p.  261). 

XXXVI.    AMPUTATIONS. 

An  amputation  is  the  cutting  off  of  a  limb  or  a  portion 
of  a  limb.  Removal  of  a  limb  or  a  portion  of  a  limb  at  a 
joint  is  known  as  "disarticulation."  Amputation  may  be 
necessary  because  of  the  existence  of  severe  injury,  of  gan- 
grene, of  tumors,  of  intractable  disease  of  bones  or  joints, 
of  ulcers  which  will  not  heal,  of  traumatic  aneurj-sm,  etc. 
A  re-amputation  may  be  required  because  of  the  cxi.stcnce 
of  a  defect  or  di.seasc  in  the  stump. 

Classifuation. — Amputations  arc  classified  as  follows:  (t) 
As  to  lime  after  the  injury  of  operation  :  a  primnry  amputa- 
tion is  performed  soon  after  the  occurrence  of  the  accident — 
as  soon  as  the  sufferer  reacts  from  shock,  and  before  he 
develops  fever;  a  steoHdary  amputation  is  performed  some 
time  after  the  accident,  suppuntion  having  supervened 
(Stokes) ;  and  an  inUrmciHoU  amputation  is  performed  during 
the  existence  of  fever,  but  before  the  development  of  sup- 
puration. (2)  As  to  the  situation,  where  the  bone  is  divided 
or  according  to  which  joint  is  cut  through.  (3)  As  to  tlic 
form  and  situ.ition  of  the  flap, 

In  performing  an  amputation,  maintain  rigid  asepsis;  com- 
pletely remove  the  hopelessly-damaged  portion ;  sacrifice  as 
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little  or  the  sound  tissue  .is  possible ;  prevent  hcmoirliagc 
during  the  amputntion,  and  carefully  arrest  it  after  the  opera-  ^ 
tion ;  have  enough  sound  tissue  in  the  flap  to  ei)ver  the  bone,  ^| 
aiid  enough  skin  to  cover  the  muscles ;  and  secure  drainage  ™ 
at  a  dependent  point.  i 

HrmorHiagt   is    prevented  by    the   elastic  bandage  of  f 
Esmarch.     In  an  ordinary  case  apply  this  b^nda^^e  from  the 
periphery  to  well  above  the  line  of  the  prospective  inciition, 
encircle  the  limb  with  the  elastic  band  (not  a  thin  tube),  and 
remove  the  bandage.    The  bandage  and  band,  which  are 
asepticized  before  using,  arc  applied  to  a  limb  wrapped  with 
antiseptic  towels.     After  the  band  has  been  applied  the  limb 
should  not  freely  or  forcibly  be  moved,  because  of  the  ilangcr 
of  tearing  muscles  which  are  firmly  set  by  the  compressing 
band.    When  elastic  compression  is  used  in  an  operation  the 
sui^con  should  be  very  careful  to  tie  evtry  tnsiblr  vessel. 
The  paralysis  of  the  small  vessels  induced  by  pressure  often 
l>revents  bleeding,  and  unless  their  mouths  be  found  and  the 
vessels  be  ttcd  scconilary  hemorrhage  will  occur.    Secondare- 
hemorrhage  is  the  great  danger  from  the  Esmarch  bandage, 
and  paralysis  or  sloughing  may  also  follow  its  use.     If  there 
be  an  area  of  suppuration  or  of  gangrene  or  an  extra-osseous 
malignant  growth,  do  not  apply  the  bandage  as  directed 
above.     One  bandage  can  be  applied  from  the  periphery  to 
near  the  lower  border  of  the  area  of  growth  or  infection,  and 
another,  from  near  the  upjicr  border  of  this  area,  up  the  limb. 
The  contents  of  the  area  (tumor-cells  and  fluids  or  septic 
products)  are  not  squeezed  into  the  circulation.     In  cases 
like  the  above  many  surgeons  hold  the  extremity  in  a  ver- 
tical position  for  five  minutes,  lightly  stroking  it  toward  the 
boily  with  the  hand,  and  at  once  apply  the  constricting  band. 
Some  surgeons  prefer  the  tourniquet     To  apply  Pctil's 
tourniquet,  place  the  plates  in  contact,  apply  a  small  (inn 
compress  over  the  artery  and  a  broad  thick  compress  over 
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the  outer  surface  of  the  Itml),  buckle  (tie  tapes  around  the 
limb  so  ttut  ihc  plate  is  uver  the  broad  pud,  and  tighten  the 
tourniquet  by  separating  the  plates  with  (he  screw.  When  a 
tourniquet  is  applied  to  arre>l  bleeding  during  trans{K>rta- 
tion,  bandage  the  litub,  sew  the  compress  pad  to  the  band- 
age, and  place  the  plates  of  the  instrument  over  Hw  pad. 
Signorinis  horseshoe  tourniquet  may  be  used  upon  the 
brachial  artery.  In  hip-joiiit  and  shoulder-joint  amputations 
Wycth's  jHns  arc  passed,  and  after  tlic  limb  J3  emptied  of 
bloud  the  band  is  fastened  above  them.  These  pins  prevent 
the  band.«  from  slipping. 

The  in^lrumenls  and  appliance:^  required  are  Esmarch's 
apparatus  or  tourniquet,  amputating-knives,  a  bonc-knifc, 
scaljieU,  saws,  a  lion-jawed  forceps,  bone-cutting  forceps, 
aperio-iteuni-clevator,  retractors  of  linen,  dissecting,  hemo- 
static, and  toothed  forccjis,  a  tenaculum,  an  ancurysm-ncedlc, 
a  probe,  scissors,  needles,  ligatures,  sutures  of  silkworm  gut. 
drf-Hsings,band;ige.>t,and  solution.s.  A  retractor  has  two  tails 
for  the  thigh  and  arm  and  three  tails  for  the  leg  and  fore- 
arm; it  is  made  by  taking  a  piece  of  muslin  eight  inches 
wide  and  twelve  inches  long  and  cutting  tails  on  one  side 
eight  inches  in  length. 

Methods  of  Amputatrng :  Circular  Method  (Fig.  1^4). — 
Tlie  surgeon  should  stand  to  the  right  of  the  limb  and  use  a 
long  amputating-knifo  which  cuts  from  heel  to  |>oint.  After 
an  assistant  has  retracted  the  skin  the  operator  divides  tlie 
soft  parts  by  a  serie-f  of  circular  cuts.  Do  not  cut  at  once 
to  the  bone,  but  tlivide  the  skin  and  subcutaneous  tissues. 
At  the  retnicted  edge  of  the  first  cut  divide  the  superfkial 
muscles,  and  after  these  muscles  retract  divide  the  deep 
muscles.  Incise  the  periosteum  with  a  bone-knife,  push  up 
the  periosteum  with  an  elevator,  and  after  the  application 
of  the  retractors  saw  the  bone.  A  periosteal  flap  can  be 
made  to  cover  the  end  of  the  bone,  but  it  is  unnecessary. 
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In  this  amputation  is  formed  a  cone  who-ic  apex  i.4  the 
bone  and  whoHc  biisc  is  the  skin-edge.  In  one  form  of  cir- 
cular amputation  {ampu' 
tation  a  la  mancktili)  the 
retracted  sicin  is  cut  bv  a 
circular  sweep  of  the  knife. 
a  culT  of  skin  and  subcu- 
taneoti.-i  tissue  ts  freed  and 
turned  up.  and  the  muscles 
arc  cut  circularly  at  the 
edge  of  the  turned-up  cut 
(Fig.  180).  The  pure  cir- 
cuUir  amputation  is  per- 
formeil  on  the  arm  and  the 
thigh ;  the  amputation  a  la  manchelU  is  performed  chiefly 
through  the  wrist  and  the  tower  forearm. 

Modified  Circular  Method. — In  this  operation  the  cir- 
cular skin-cut  may  be  moditied  by  making  a  vertical  incision 
to  join  the  first  wound, 
the  muscles  being  cut  by 
a  circular  sweep  or  by 
making  two  vertical  skin- 
incisions.  I.istnn's  modi- 
fication consists  in  dis- 
secting uptwo  short  semi- 
lunar integumentary  fl.ips 
and  in  dividing  the  mus- 
cles circularly  This  is 
known  as  the  "mixed  method"  (Fig.  iSi).  The  modified 
circular  can  be  used  upon  the  thigh,  the  leg.  the  arm.  and 
the  forearm. 

Elliptical  Method. — This  method  stands  midway  between 
the  circular  operation  and  the  o[}eration  by  a  single  flap. 
An  elliptical  incision  is  made  through  the  skin  and  subcu- 
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tineous  tissues,  tilt  tissues  are  pushed  up  or  turoi-I  * 
kltd  the  musdes  Wc  divklcd  circularly  or  cut  partly  by  u-^ 
ftxion.    This  method  is  employed  in  certain  disarticulaDoni 

Ovatl  or  BKOkf>t  Method. — In  an  ova/  amputatioa  tk 
taciston  thro\^h  tlu-  >kin  and  subcutaneous  tissue  is  an  oral 
with  a  pointed  aid  nr  a  triangle,  and  the  other  jjarts  dow 
to  the  bone  are  cut  from  without  inward.  When  a  loogi- 
tudinal  incision  d<^ivn  to  the  bone  (Fig.  1S4,  a.  u)  cxt<4idi 
from  the  point  of  iIk-  ov.d  {a,  l>).  the  oixri-ation  is  called  Ihc 
"mcket"  amputttii'ii.  If  the  lonijitudinal  cut  joins  a  ok- 
cultr  cut,  the  openin.in  is  known  as  a  "T"  amputation.  The 
ov«l  or  racket  op.T.ition  is  jicrfurmed  at  the  iiietacarpo- 
phalangeal,  ntetatiii-''  i)h.ilanKeal.  and  shoulder-joints;  the 
T  operation  may  t«-  jicrfoniicd  :U  the  hip-joint. 

liftp  Method. —  A  fl.ip  may  be  composed  of  sJi-ui   only  or 
of  both  skiH  and    "lus,!,-.  but  the  skin  must  always  be  cut 
lon^^T  ih.-m  the  muscle,  so  that  the  latter  will  be  covered 
by  it,     A  flap  contniniug  much  muscle  heals  badly,  but  the 
licst  (lap  h.is  a  rnodorate  amount  of  muscle  (enough  skin  to 
«>vcr  the  nuiscic  and  enough  muscle  to  cover  the  bone). 
I-'laps  may  \k  si\^/i-  or  i/ouNf.    Double  flaps  may  be  lateral 
or  tmh-r\'-pt'sUrior^  sqnarr  or  \i-skapiii,  equal  or  unequal,  and 
they  m.Ay  l>e  cut  by  trtiHsfixion  (Fig.  175),  by  cutting  from 
without  imvartl.  by  dissection,  or  by  cutting  the  skin  from 
without  inward  and  the  muscles  by  transfixion.     When  an 
nn)|>utatitm  is  completed,  irrigate,  tie  the  main  vessels,  pull 
down  the  nerves  and  cut  them  off,  smooth  the  flaps,  take  oflT 
the  constricting  band,  and  after  arresting  hemorrhage  apply 
sutures.     In  some  cases  the  deep  parts  are  stitched  with  a 
continuous  catgut  ligature  and  the  superficial  parts  are  closed 
with  silkworm  gut;  in  other  cases  the  deep  parts  are  not 
stitched  at  all,  the  skin  alone  being  sutured  with  silkworm 
gut.     Drainage-tubes  should  be  used  except  in  amputations 
of  the  fingers  and  toes. 
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Special  Amputations:  Fing«ra  and  Hand. — In  ampu- 
tating tht:  thumb  and  index  finger,  save  every  possible  scrap 
of  tissue.  In  cither  of  the  other  fingers,  if  it  be  necessary 
to  amputate  above  the  middle  of  the  middle  phalanx,  the 
allachmt^nt  uf  the  fluxor  tendons  will  be  cut  ofT  and  the 
finger  will  be  liable  to  project  directly  backward,  so  that  it  is 
better  with  these  fingers  either  to  disarticulate  at  the  meta- 
carpal joints  or  to  stitch  the  l1c:\or  tendons  to  the  perius- 
tcum.  The  flexor  tendons  have  fibrous  sheaths  cxtonthiig 
from  the  proximal  end  of  the  distal  phalanx  to  the  meta- 
carpo-phalant;eal  articulations,  these  sheaths  being  thin 
and  collapsible  opposite  the  joints,  but  being  thick  and  rigid 
opposite  the  shafts  of  the  bone.  The  fibrous  sheath  is 
known  as  the  tk(ca,  and  when  it  is  cut  in  an  amputation  it 
should  be  closed,  otherwise  it  may  carry  infection  to  the 
palm  of  the  hand.  The  theca  does  not  exist  over  the  distal 
phalanx,  and  it  is  not  di.ttinctly  visible  over  the  joint  between 
the  distal  and  middle  phiilanges.  To  effect  closure  over  the 
shaft  of  a  bone,  strip  up  the  periosteum  and  pass  catgut 
sutures  vertically  through  the  theca  and  the  periosteum 
(Treves).  In  amputation  of  the  fingers  and  the  thumb  an 
Esmarch  bandage  is  unnecessary,  though  pressure  may  be 
made  upon  the  arteries  in  the  wrist.  Ligatures  are  often 
unnecessary.  Close  with  a  very  few  sutures,  so  as  to  favor 
drainage  between  the  threads. 

The  distal  phalanx  is  best  removed  by  a  long  palmar  flap 
(Fig.  182.  a),     The  palmar  flap  (a)  is  marked  out  by  cutting 
through  tlie  .skin  and  subcutaneous  tissue. 
The  incisions  are  next  airried  to  the  bone, 
the  flap  is  di.ssected  from  the  bone,  the 
finger  is  strongly  flexed,  a  transverse  in-     Pio.  itf^Anpunuan 
cision  (b)  is  carried  across  the  dorsum  on  "'*'  *^""'' 
a  level  with  the  base  of  the  third  phalanx,  the  soft  parts  arc 
pushed  back,  the  joint  is  opened,  the  lateral  ligaments  arc 
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cut  Tram  within  outwanl.  Uic  third  phalanx  is  Torcibly 
tended,  and  the  remaining  ■itriictiire'i  arc  cut  from  below 
upward.  The  middle  gihalsinx  can  be  removed  by  the  same 
metlioil  (c).  The  proximal  |ih;ilanx  can  be  removed  by  a 
long  palmar  flap  or  by  a  long  palmar  and  a  short  dorsal  flap 

(0,  E). 

Diaarticulation  of  a  metaRarpo-phaJaaffeol  joint  is  bc^ 
porfbmicd  by  the  oval  or  racket  method.    The  incision  upon 
the  dorsum  (a)  is  begun  just  above  the  head  of  the  mct»- 
^K  carjial  bone,  is  carried  down  to  beyond 

^^^^H  I        ttic  base  of  the  phalanx,  and  involves  the 

^^^^P      J  \         skin  only  (Fig.  tSj).    One  incision  sweeps 

^  /  \       around  the  finger  at  the  level  of  the  web. 

^^        /  \    \      going  only  through  the  skin  (u) ;  the  fingrer 

\  Qy    \   n  A  Jk,  \     ^^  extended  and  the  palmar  cut  is  carried 

^H.  IT  l\  \\\    ''^  "*^  bone;  eac!i  lateral  incision  L<)  car- 

^^^^K  I     \  1        ried  to  tlie  bone  while  the  linger  i.s  l>enl 

^^^^B         U  t-  in  the   opposite  direction,   ihc  fla|K«  arc 

f  rio.  i(}-iJk>nicuij-  dissected  back  to  tlie  joint,  the  finger  \& 

f  IlT  1  joi*?'""'"''''""  strongly  extended,  the  joint   is   opened 

I  from  the  palmar  side,  and  di^rticuiation 

is  cflcctcd.  CuttinR  o(T  the  head  of  the  metacarpal  bone 
improves  the  appearance  of  tlic  stump  but  weakens  the  hand, 
hence  in  a  working-man  it  must  not  be  done.  If  it  is  ncces- 
sar>'  to  remove  a  metacarpal  bone,  the  incision  (c)  ia  made 
from  the  oarpo-racL-icarpal  joint. 

Amputation  of  the  thumb  through  its  distal  or  proximal 
phalanx  i.s  performed  identically  as  is  an  amputation  of  a 
finger.  Amputation  of  the  thumb  with  a  portion  or  the 
whole  of  its  metacarpal  bone  is  performed  by  the  oval  or 
racket  incision. 

Amputation  at  the  wrlst-Johit  can  be  done  by  the  circu-  , 
lar  method  or  by  a  double  flap.     In  the  double-flap  amputa- 
tion (Fig.  g8,  I,  2)  a  dorsal  flap  is  made  by  can>-ing  a  semi- 
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lunar  skin-incision  between  the  styloid  processes;  the  skin 
is  lilteti  up,  the  wn<it  X-k  forcibly  Hexed,  the  joint  is  opened  by 
a  transverse  cut.  and  a  long  semilunar  palmar  flap  is  made 
by  dissection,  which  flap  includes  only  the  skin  and  fniici.i. 

Amputation  through  tlie  forearm  may  he  done  as  a 
circular  (Fig.  174),  a  moiUficd  circular,  or  a  flap  opunition. 
An  excellent  plan  is  to  make  a  semilunar  dorsal  skin-flap 
(Fig.  98,  3)  and  a  semilunar  skin-flap  on  the  flexor  surface 
(Fig.  98,  4).  The  flaps  arc  nused.  the  muscles  are  cut  circu- 
larly (Fig.  173),  the  inlerasscous  space  is  cleared  with  the 
knife,  a  three-tailed  retractor  is  applied,  the  {icriostciim  is 
ptislicd  up,  and  the  bones  are  sawn  half  an  inch  above  the 
flap.  In  sawing  the  bones,  start  the  saw  upon  the  radius, 
draw  it  from  heel  to  point,  make  a  furrow  on  the  radius  and 
ulna,  and  saw  both  bones  together.  After  sawinj^,  cut  away 
any  irregular  edge  with  bone-pliers.  In  the  lower  third 
Tcalc's  amputation  may  be  done,  the  dorsal  flap  being  the 
long  one  (Fig.  97,  t).  In  Tcale's  amputation  rectangular 
flaps  are  made.  The  long  flap  is  equal  in  width  and  length 
to  one- half  the  circumference  of  the  limb  at  the  point  where 
it  is  to  be  sawn.  Tlic  short  flap  is  equal  in  width  to  the 
long  flap,  but  is  only  one-fourth  its  length.  The  two  longi- 
tudinal cuts  arc  at  first  tikcn  only  through  the  sktn,  but  the 
two  transverse  cuts  go  at  once  to  the  bone.  The  flaps  are 
dissected  up  from  the  intcrasseotis  membrane  and  the  bone. 
In  the  middle  or  the  u(>)>cr  third  of  a  fleshy  arm  two  semi- 
lunar skin-flaps  can  be  cut  from  without  inward,  and  the 
muscle  can  be  cut  by  transfixion. 

DisarticulatioQ  of  the  elbow-joint  can  be  done  by  the 
elliptical  method  or  by  a  long  anterior  flap  and  a  short  poste- 
rior flap.  In  the  latter  operation  the  forearm  is  partly  flexed 
and  a  skin-cut  marks  out  a  long  anterior  flap,  the  knife 
being  entered  opposite  the  external  condyle  and  being  with- 
drawn one  inch  below  tlie  internal  condyle  (Fig.  98,  5), 
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The  musclest,  wbich  are  bunched  forfturd,  are  cut  by  trans- 
fixion. A  posterior  semilunar  flap  is  made  (Fig.  loo,  I), 
which  separates  the  attachments  of  the  radius,  the  ulna  is 
cleared,  and  the  triceps  is  cut  at  its  insertion  (Bell).  Gross 
advocated  sawing  through  the  olecranon  and  the  inner  troch- 
lear surface. 

Amputation  of  the  arm  is  best  pcrfonncd  by  marking 
out  with  a  knife  two  equal  semilun-ir  antero-posierior  flaps, 
the  knife  cutting  through  the  skin,  the  muscles  then  being 
transfixed  with  a  long  knife  (Fig.  99,  I).  Tcalc's  method  is 
shown  in  Figure  yS  (6).  The  circular  or  tlie  modified  circu> 
lar  amputation  may  be  peribniicd. 

Disartdculatioa  at  the  Shoulder-joint. — In  this  operation 
W>'cth's  pins  must  be  passed  to  prevent  hemorrhage.  The 
anterior  pin  is  entered  at  the  middle  of  the  lower  margin  of 
the  anterior  axillary  fold,  and  emeigcs  one  inch  within  the 
tip  of  the  acromion.  The  posterior  pin  is  entered  at  a  cor- 
responding point  on  the  posterior  axillary  fold,  and  emerges 
more  posteriorly  than  the  lint  pin  and  an  inch  within  the 
tip  of  the  acromion. 

Larrey's  Operation. — In  this  metliod  of  shoulder-joint  dts- 
articuLttion  the  limb  is  held  from  the  side  and 
an  incbion  is  made  down  to  the  bone,  the  in- 
cision beginning  just  below  and  in  front  of  the 
acromion  and  running  vrrticilly  for  four  incites 
down  the  outer  surface  of  the  arm  (Fig.  184, 
A.  b).  From  the  centre  of  this  incision  an  oval 
incision  is  airrieil  around  the  ami.  the  inner 

Fib.  i1«.— Ampii- 

Ditoi»i  <he  shoui.  aspect  of  the  oval  reaching  as  low  as  the  lower 
dn-ioi«=*.^u..  pnj  pf  (],(.  vertical  cut  (rt.  b).    Tlic  oval  in- 

(.  OupuyuTii-i  up-  cision  at  first  involves  only  the  skin  and  sub- 
"""  cutaneous  tissues.    The  anterior  siniclurcs  are 

divided  close  to  the  bone,  and  the  posterior  structures  arc 
next  cut.    To  disarticulate,  cut  the  capsule  transversely  upon 
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the  head  of  the  bone ;  wliilc  the  arm  is  rotatt-d  outward  cut 
the  subscapularis,  and  while  the  arm  is  rotated  inward  cut 
the  supraspinatus  and  infraspinatus  and  the  teres  minor. 
Cut  away  any  tissue  holdinj;  the  humerus  lo  the  body,  cut 
away  hanging  nerves,  aipsulc- fragments,  and  tissuc-slircds, 
and  Hcw  up  the  wound  vertically.  Itcll  advises  an  oval  in- 
cision  without  a  racket  handle  (Fig.  98,  7).  Spcncc  used  an 
anterior  racket  incision. 

Duptiyireu' s  Method. — In  Dupuylrcn'.i  shoulder-jnint  dis- 
articuldtion  a  U-shapecJ  flap  is  marked  out  by  a  .sktn-rncision 
(Fig.  184.  1,  2  ;  Fig.  97,  3).  In  the  right  shoulder  the  arm 
is  carried  across  the  chest;  the  knife  is  entered  at  the  root 
of  tlic  acromion,  follow*  the  margin  of  the  deltoid,  and  is 
withdrawn  at  the  coracoid  process,  the  arm  beintj  gradually 
abducted  and  pulled  off  from  the  chest.  In  the  left  shoulder 
the  procedure  is  reversed  (Treves).  The  knife  now  cuts 
through  the  deltoid  and  raises  a  flap  composed  of  ihiii  mus- 
cle, the  shoulder-joint  is  exposed,  and  disarticulation  i.s  ef- 
fccted  as  in  i-trrcy's  method.  The  knife  is  passe<l  down  back 
of  the  bone  and  a  short  internal  flap  is  cut. 
Lisfranc'K  amputation  is  by  transfixion  with 
the  formation  of  an  anterior  and  a  |>oslcrior 
flap,  and  can  be  performed  very  rapi<lly.  but 
only  a  most  skilful  !<urgeon  sliowlil  attempt  it. 

AtoputntioD  of  the  Toes  and  the  Foot. — 
Only  in  the  great  toe  is  parHai  amputation 
performed,  and  it  is  performed  by  a  long 
plantar  flap  as  is  done  in  the  finger.  Am- 
putation at  the  metatarso-phalangeal  joints  is 
performed  by  an  oval  or  racktt  incision  (Fig. 
185).     Amputation  of  a  toe  with  removal  of   i»ii««'w«»un»i 

,    .  ■        >  ■        1-.-  n        llen«i 

Its  mctitarsal  bone  is  shoi.vn  in  Figure  185. 

Amputation  at  the  TarHo-nietatarsal  Articulation. — 
LisfraHe'i  Mttiiod  {y'\^\.  foot,  after  Treves). — Begin  an  incis* 


fl'.  i*j  — Ampii- 
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ion  on  the  outer  bonier  of  the  foot.  iKrhitnl  the  lubcrcle' 
the  fifth  mcutiirsal  bone ;  carr>-  the  incision  foruiird  one  ir 
and  swcL-p  Jt  across  the  foot  half  an  inch  below  the  tarso- 
metatarsal articulations ;  bring  the  inciritonto  the  inner  edge 
of  the  foot,  half  an  inch  in  front  of  the  tarsal  articulation  of      i 
the  big  toe,  and  carry  the  cut  straight  along  the  inner  marjjinfl 
of  the  foot  until  it  reaches  a  point  three-fourths  of  an   inch 
above  the  articulation  of  the  metatarsal  bone  of  the  Rrcat  toe. 
A  semilunar  dorsal  skin-fUip  is  thus  formed  (Figs.  178,  179). 
Afler  the  skin-fla])  is  dissected  back   for  a  quarter  of  an 
inch   the   tendons   are   divided,  and   the   fl.ip,   which    now 
conbiins  all  the  soft  parts,  is  dissected  back  to  ab&it  the       , 
joint.     A  long  plantar  Hap  ix  cut,  reaching  from  the  origin  fl 
of  the  first  flap  to  the  necks  of  the  metatarsal  bones.     The 
skin-Hap  is  dissected  up  until  the  hollow  behind  the  heads 
of  the  metacarpal  bones  is  reached,  when,  with  the  toes  in 
extension,  the  tendons  arc  cut  across  and  a  flap  composed 
of  all  the  soft  parts  is  dissected  up  to  above  the  tarso-mda- 
tarsal  joint    The  joint  is  opened  from  the 
outer  side  according  to  the  following  rule : 
In  iieparating  tl]c  fifth  mctitarsal,  direct  the 
edge  of  the  knife  toward  the  distal  end  of 
the  first  metatarsal ;  in  separating  the  fourth 
metatarsal,   diii'ct   the   knife   toward    the 
middle  of  the  first  met-itursa) ;  in  separat- 
ing the  third  metatarsal.  Ciirry  the  knife 
almost  <lirectly  across.    Figun;  186  shows 
the  line  of  Ltsfmnc  at  the  tarso-metatarsal 
_     „,    ,      ,  .      articulation.    The  sciuration  is  facilitated 

Fill.  iKA.— Ijnuin  An.  _  ■ 

vuuii«u  of  hk  F«at  by  bending 'down  the  front  of  the  foot,  and 
**'™"''  at  the  same  time  the  tendons  of  the  pcro- 

neu9  brcvis  and  tertius  arc  divided.  C^n  the  joint  between 
the  first  metatarsal  and  the  inner  cuneiform  bone,  tumint;  the 
knife  toward  the  middle  of  the  shaft  of  tlic  iifth  metatarsal. 
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antl  iit  the  same  time  divide  the  tibialis  anttcun  Diuscle. 
Treves  snys  that  in  cti^^arliculalion  of  the  .sucoikI  nict;Uai-ul 
thf  knife  is  to  be  held  as  a  trocar,  it  is  to  be  thrurf  bclweun  the 
base  of  the  first  and  second  metatarsal  bones  until  the  point 
strikes  bone  (Fig.  178),  and  is  then  to  be  raised  to  a  j>erpen- 
dicular  and  the  cut  is  to  be  made  toward  the  cMern<il  malle- 
olus to  sever  the  ligament  of  Lisfranc  (Fig.  179).  Divide, 
any  remaining  ligaments,  and  also  the  tendon  of  the  pcroneus 
longus  muscle.  The  skin-incisions  in  the  left  foot  arc  begun 
on  the  inner  side,  and  in  disarticulating  the  tarsal  joint  of 
the  great  toe  is  first  opened. 

Hij's  Method. — In  Hey's  method  the  incision  is  pnictically 
the  same  as  that  for  Lisfranc's  amputation  (Fig.  gS,  8,  9), 
The  four  external  metacarpal  bones  are  di.sarticulated,  but 
the  first  metatarsal  is  removed  by  sawing  a  portion  of  the 
Internal  cuneiform  bone.  Gucrin  advised  sawing  all  the  bones 
across.  Skcy  advised  the  division  of  the  head  of  the  second 
metatarsal,      l-'isure  186  shows  the  line  of  I  ley. 

Amputation  through  the  Middle  Tarsal  Joint.— (TAc/Vir/'f 
Ampulatitm. — Make  a  transverse  incision  through  the  skin 
of  the  instep,  two  inches  below  the  ankle-joint;  cut  the  ten- 
dons and  muscles,  expose  the  tarsus  (Fig.  97,  4,  ;),  and 
make  on  each  side  a  small  longitudinal  incision  reaching  to 
below  and  in  front  of  the  corresponding  m.illcolus.  The 
Hap  thus  formed  is  retracted.  The  plantar  fl.ip  is  made  as  in 
l.isfr.inc's  amputation.  0[)en  the  astragalo-scaphoid  joint, 
then  the  calcanco-cuhoid  joint,  and  di.sarticulalc.  Figure  186 
shows  the  line  of  Chopart.  In  ampntation  through  Ikr  tarsus 
Forbes  of  ToUhIo  advises  making  flaps  as  in  Chopart's  am- 
putation, disarticulating  the  scaphoid  from  the  cuboid  bones, 
and  sawing  through  the  cuboid.  Figure  1S6  shows  the  line 
of  Forbes. 

Amputation  at  the  Ankle-joint.— .Sj-wr'j  Method. — The 
foot  is  held  at  a  right  angle  to  the  leg,  and  a  skin-incision  is 
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carried,  from  just  below  the  external  fnalU-olus  iUi(l>' 
across  or  a  little  backward  across  the  sole  lo  s  conafictilj 
in^  |>oint  on  the  opposite  side  (Fig.  98,  to.  11).  Doaoti 
this  inciition  near  to  the  inner  malleolus,  as  to  <lo  so  will  1 
danger  the  potitcrior  tibi^il  arter)-.  'Ilio  incision  is  carried  tit' 
the  boiic,  the  flup  bein^  pushed  back  and  sejiaratctj  from  tin 
bone  by  meam  of  a  strong  knife  and  the  thumb-nail  unbi 
the  tubcroiity  of  the  os  calcis  has  been  reached.  The  flx< 
is  now  extended  and  a  transverse  cut  is  made  acrost  ik 
dorsum,  joining  the  two  ends  of  the  first  incision  (Fig.Qll 
10,  1 1);  tiK  ankle-joint  is  opened,  the  lateral  ligaments  iK 
cut,  disarticulation  is  eflcctcd,  and  the  foot  is  finally  coa 
plctely  removed  by  severing  the  tcndo  Achtllis.  A  thia 
piece  of  bone  including  both  malleoli  is  sawn  from  the  Iihii 
and  fibula.  The  flap  is  perforated  po.<vtcriorly  to 
drainage. 

IHrogaff's  Mfthod. — In  lliis  method  of  ankle-joint  at 
lation  the  incisions  are  the  same  as  those  for  Synic's  ami 
tion.  Do  not  dissect  the  flap  from  the  posterior  portion  of  the 
OS  calcis,  but  saw  off  this  bony  projection  obliquely  and  leave 
it  adherent  lo  the  tissues.  The  saw  is  used  after  disarticula- 
tion of  the  ankle-joint;  it  is  passed  behind  the  astr.igalus, 
cutting  downward  and  forward.  The  ends  of  the  tibia  and 
fibula  arc  sawn  off,  and  the  sawn  os  calcis  is  brought  into 
contact  with  the  sawn  tibia  and  fibula. 

Amputations  of  the  Les. — In  amputations  of  the  leg  by 
the  long  anterior  fliif,  cut  thmush  the  skin  (Fig.  99,  4,  5) 
dissect  up  the  anterior  muscles  with  the  flap,  and  cut  all  th< 
posterior  tissue*  with  a  single  transverse  sweep.  In  ampu- 
tation by  rectangular  fiap  'Teale's  method  is  very  useful 
(Fij;.  98.  12,  13) 

Sedillot's  Ivg-nrnputution  (Fig.  177)  is  by  a  long  exb*r-j 
nal  flap.  A  lonj;itudinal  incision  is  made  alimg  the  inner' 
edge  of  the  tibia,  the  tissues  are  drawn  toward  tJie  fibula, ' 


tie  iiDU 
scciu^ 

rnpuif 


AUPUTATlOm. 


77S 


a  knife  ts  introduced  and  passed  to  the  outer  edge  of  the 
tibia,  just  loiichinK  the  fibula,  and  is  brought  out  posteriorly, 
thus  traniifixint;  the  calf-musdcs  and  cutting  an  external  flap. 
A  convex  incision  is  made  on  the  inner  side,  the  bones  are 
cleared  and  arc  sawn  one  inch  above  the  flaps,  half  an  inch 
more  being  taken  from  the  fibula  than  from  ttic  tibia,  and 
the  tibia  being  bevelled  anteriorly. 

Modified  Circular  Amputation  of  the  Le?. — Cut  semi- 
lunar skill-flaps  (Fig.  99,  6.  7),  lay  them  back,  and  cut  circu- 
larly to  the  bone  at  the  edge  of  the  turncd-up  flap.  Another 
method  of  modified  circular  amputation  is  by  adding  to  the 
circular  cut  a  vertical  incision  down  the  front  of  the  leg.  In 
sawing  the  bones  of  the  leg,  the  surgeon,  who  stands  on  the 
outer  side  of  the  right  leg  or  on  the  inner  side  of  tlic  left 
leg,  divides  the  libula  first,  and  at  a  higher  level  than  the 
tibia,  and  bevels  the  anterior  surface  of  the  tibia.  In  sawing 
the  left  fibula  the  saw  points  to  the  floor;  in  sawing  the 
right  fibula  it  points  to  the  ceiling. 

Amputation  of  the  Leg  by  a  Lone  Posterior  and  a  Short 
Anterior  Flap. — In  tliis  operation  a  posterior  U-ahajK-d  Rap 
is  made,  equal  in  length  and  breadth  to  the  diameter  of 
the  limb.  The  skin-incision  is  begun  one  inch  below  the 
point  where  the  bone  is  to  be  sawn,  and  behind  the  inner 
edge  of  the  tibia,  and  is  carried  to  a  point  posterior  to  the 
jM-Tonei  muscles,  The  gastrocnemius  muscle  is  divided  trans- 
versely at  the  level  of  the  Hap,  the  sofl  parts  on  cither  side 
in  the  line  of  the  flup  being  cut  to  the  bone.  Through  these 
vertiail  cuts  the  muscles  arc  lifted  from  the  bones  and  arc 
divided  through  their  lower  part  by  cutting  from  within 
outward.  The  anterior  flap  is  formed  by  making  a  semi- 
lunar skin-flap  and  by  cutting  the  muscles  across  at  its 
retracted  edge  (l-'ig.  176).  Amputation  of  the  leg'  by  lateral 
fiaps  is  not  a  popular  operation,  as  it  offers  too  much  en- 
couragement to  subsequent  protrusion  of  the  bone. 
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Amputation  just  below  th»  Kn«e.— The  scat  of  clectioi 
is  one  inch  below  the  tuberosities.  No  muscle  is  nccdcMJ  m' 
the  flap.  Cut  two  flaps  of  skin,  equal  in  sisc  and  scmiluna 
in  shape,  these  flaps  beginning  anteriorly  two  inches  btio 
the  tuberosity  of  the  tibia.  One  flap  is  antcro-cxiemal  and 
the  other  ia  postcro-intcrnal  (Kig.  99,  6,  7).  Tlic  n;ips  are 
pullcil  tip,  the  anterior  muscles  arc  cut  as  high  up  aii  pos- 
sible, and  the  poMerior  muscles  arc  cut  through  the  middli: 
of  the  portion  exposed  (Bell).  The  bone  is  sawn  one  inch 
below  tho  tiibcrosily. 

Disarticulntion  of  the  Knee. — In  disarticulation  by  the 
long  anterior  flap  (Oirdcn's  amputation;  Fig.  97,  8).  make 
a  long  anterior  skin-flap,  incise  the  ligament  of  the  patella, 
turn  up  the  flap  with  the  patella,  open  the  joint,  and  malcc 
a  .short  posterior  flap  by  cutting  from  within  outw;ird  and 
downward.  The  knee  m.iy  be  disarticulutcd  by  means  of  a 
long  anterior  and  a  ."hort  posterior  flap  (Fig,  97,  6,  7). 

Amputation  through  the  Femoral  Condyles. — Symt's 
Mftkofl  bjf  a  Long  Postfrior  Flap  (Fig*.  99,  lOO,  4. 8), — Carry 
a  skin-tnctsion  with  a  very  slight  downward  curve  from  one 
condyle  to  the  other,  acro.ss  the  middle  of  the  patella.  Cut 
down  to  the  bone,  retract  the  flap,  and  cut  the  quadriceps 
abox-e  the  pntvlla.  Insert  a  long  knife  at  one  angle  of  the 
wound,  pass  it  back  of  the  femur,  and  make  it  emerge  at  the 
o]^>osite  angle,  cutting  a  posterior  flap  eight  inches  long. 
Retract  the  posterior  flap,  clear  for  sawing,  and  section  the 
condyles  horizontally. 

Amputation  of  the  Thigh. — In  thigh-amputation  in  the 
loiver  third  cither  a  flap  or  a  circular  operation  may  be  per- 
formed. In  a  double-flap  ojieration  a  .semilunar  skin-in'cision 
should  be  made  from  without  inward  and  the  muscles  should 
be  cut  by  tran--<flxion  (Fig.  187),  In  the  lower  third  Tcale't 
flap  (Fig.  97. 9. 10)  or  the  long  anterior  flap  may  be  employed. 
The  amputation  by  a  long  anterior  flap  consists  in  making 


I 


AAfPVrATiOJfS. 


777 


Via.  i>7.— Awiiuuilon  of  ih<  I'blgh  iHtyx") 


a  Icnfitliy  skin-flap,  reflecting  it.  cutting  the  anterior  struc- 
tures to  the  bone,  again  untufing  Ihc  long  knife  at  one  angle 
of  the  incision,  pushing  it  back  of  tlie  femur,  bringing  it 
out  at  the  other  angle, 
and  cutting  the  slruc-  /'  ^^^ 
tufcs  back  of  the  bone 
tlircetly  backward  (Fig. 
98. 16).  Dell  amputates 
by  a  long  anterior  semi- 
lunar flap  and  a  short 
posterior  flap.  In  am- 
putations ill  the  upp{r 
kvo-thirds  of  the  thigh 
the  best  plan  is  to  mark 
out  equal  anterior  and 
posterior  semilunar 
skin-flaps,  enter  the  long  knife  at  one  angle  of  the  anterior 
flap,  bring  it  out  at  the  other  angle,  and  cut  the  muscles 
by  transfixion  (Fig.  175).  Cut  the  posterior  flap  in  the  same 
manner.  Some  surgeons  prefer  a  long  anterior  semilunar 
flap  and  a  short  posterior  semilunar  flap.  The  pure  circular 
is  not  adapted  to  the  thigh. 

Disartictilation  of  tbo  Hip-joint. — In  the  bhodltss  method 
of  Wytth  {\'\^.  188)  the  band  of  the  Esniarch  apparatus  is  held 
up  by  Wyeth's  pins,  the  outer  pin  being  inserted  one  and  a 
half  inches  below  and  a  little  internal  to  the  anterior  superior 
spine  of  the  ilium,  and  brought  out  just  back  of  the  great 
trochanter.  The  inner  pin  is  entered  one  inch  below  the 
level  of  the  crotch,  internal  to  the  saphenous  opening,  and  it 
emerges  one  and  a  half  inches  in  front  of  the  tuberosity  of 
the  ischium.  The  hip  is  brought  well  over  the  edge  of  the 
table,  a  circular  incision  is  made  down  to  the  deep  &scia 
six  inches  below  the  constricting  band,  and  joined  by  a 
longitudinal  skin-cut  reaching  from  the  incision  to  the  level 
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of  th«  circuUir  ttKJskMt.  and  the  cuff  »  refiected  to  the 
k-wl  of  llic  Inwr  InKhnittcr.  Cut  the  muida  by  a  circulv 
awcv])  lA  the  kvcl  of  tlic  retracted  cufT.  open  the  cafwalc 
freely,  ciK  the  cotyloid  ligament  poftchoriy.  have  the  thtefa 
iM-nt  upward,  (brwiird,  and  inward  to  dt^ocate  ibc  bcwl  of 
tlic  Ijonc,  und,  uain^  the  tliigh  as  a  handle,  inciK  the  round 
litfiiiiicnl  and  rt-iiwvc  the  limb.  After  ligating  the  vcawU 
and  intrdducintt  tubct  the  flaps  are  sewn  together  vcrticatly. 
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TItc  old  tmnitfixion  operation  is  practically  extinct. 
J ■amfiktiilwfi  tiiiiy  t>c  employed.  It  consists  of  an  cxtcmaf 
iitrai(;lit  incision  down  to  the  bone,  starting  over  the  great 
trochanter,  down  tlic  otitcr  side  of  the  limb,  and  a  circular 
incision  thr«u[;li  die  skin  five  inches  below  the  constnctinf; 
band,  the  musck-s  t)cing  cut  by  a  circular  sweep  at  the  level, 
of  tlic  retracted  skin.  This  method  a/Tords  easy  access  t^| 
the  joint.  The  bloodless  method  of  Wycth,  as  applied  to 
the  hip-joints  and  shoulder -joints,  is  one  of  the  most  notable, 
modern  advances  in  the  art  of  xurgery. 
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Bkonckoceuc,  or  Goitre. 
A  goitre  i«  an  enlargement  of  the  tliyroid  gland  not  iluc 


mali^aiit  tumor  or  to  infliminution.  Goitre  may  alTcct  a  por- 
tion of  one  lobe,  both  lobes,  or  both  lobes  and  the  isthmus, 
and  it  may  occur  sporadically  or  endemicilJy.  In  SwiUerland 
it  i§  very  common.  Among  the  alleged  causes  are  the  playing 
of  wiml-instnimcnts.  the  drinking  of  snow-water,  and  the  use 
of  water  impregnated  with  the  salts  of  lime.  Hcreditar>'  influ- 
ence is  frequently  noted.  The  forms  of  goitre  arc  as  follows ; 
SimpUhypfrtropky.a.  hypertrophy  of  the  gland-tissue,  usually 
symmetrical ;  cystic  goitre,  in  which  cysts  form  in  hypertro- 
phied  glands,  or  rarely  in  non-hypertrophied  thyroids,  the 
cysts  being  either  single  or  multiple,  being  due  to  mucoid  or 
colloid  degeneration,  and  contuinmg  a  fluid  .sometimes  clear 
and  thin,  sometimes  viscid,  and  often  cofTee-ground  in  charac- 
ter; and  fibrous  goitre,  a  fibrous  induration  which  is  apt  to 
arise  in  old  bronchocclcs,  and  which  may  pass  into  a  calca- 
reous condition. 

The  symptoms  arc — congestion  of  the  head  and  neck  from 
enlargement  of  veins ;  occasion.iIly  cerebral  symptoms  (anae- 
mia, syncope,  even  convulsions)  from  pressure  on  carotids; 
irritation  of  recurrent  laryngeal  nerve  (causing  spasm  of 
the  glottis  or  laryngeal  paralysis);  compression  of  the 
trachea  (dyspncea).  Rapidly-growing  goitres  (acute  goitres) 
are  often  fatal ;  slow-growing  goitres  are  rarely  fatal.  A 
goitre  moves  with  the  gullet  in  swallowing. 

Treatment. — Medical  treatment  of  goitre  is  of  little  use. 
Iodide  of  potassium  and  arsenic  internally  have  been  ad- 
vised ;  ointment  of  red  oxide  of  mercury  locally  is  advocated 
by  some  writers.  The  only  hopeful  methods  are  surgical. 
Cystic  goitres  nwy  be  aspirated  and  injected  with  a  solution 
of  iodine.  Electrolysis  may  benefit  a  soft  goilre.  the  negative 
pole  being  pushed  into  the  growth,  the  positive  jjole  being 
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applied  to  tt3  surface.  Ligation  of  the  thyroid  ortcrie^i  has 
been  recommended  by  sonic  surgeons.  The  radical  opera- 
tion is  the  removal  of  the  nias.<i  (thyroidectomy).  It  ts  a 
bloody  and  tiangerous  operation,  and  during  its  }>erformaRCC 
;ind  for  a  time  after  '\1a  completion  the  |>.itient  i^  liable  to 
smklcn  and  fatal  collapse.  The  entire  gland  must  not  be 
removtrcl:  a  bit  of  it  is  always  allowed  to  reimin,  othcnvtsc 
cachexia  struniipriva  (or  myxu;dema)  may  arise. 

Bxophthnlmic  or  Pulsating  Qoitro. — In  this  condtttoa 
there  arc  palpitation  of  the  heart,  rapid  pulse,  protrusion  of 
the  eyeballs,  and  cnlar};cmcut  of  the  thyroid  gland.  It  is  a 
vaso-motor  ataxia  (Cohen)  resulting  from  disease  of  the 
sympathetic  system.  Von  Gracfc's  sign  is  retraction  of 
the  upper  lids  and  a  failure  of  the  liiU  to  follow  the  eyes 
when  looking  down.  A  systolic  bruit  can  be  heard  over 
the  goitre.  The  goitre  is  u.siiaily  bilateral,  but  may  be 
unilateral,  and  it  may  be  intermittent  or  ])erst»tent.  Emo- 
tionai  causes  arc  influential  in  its  production.  Nystagmus, 
tremor,  flashes,  haimoptysis,  ha:matemcsis,  and  mental  dis- 
turbances are  apt  to  occur.  Exophthalmic  jjoitre  may  be 
treated  by  aconite,  belladonna,  digitalis,  or  strophanthtis. 
Klcctricity  may  be  used.  Extirpation  has  been  tried,  but 
it  is  scarcely  considered  advisable. 


XXXVII.  ASEPSIS  AND  ANTISEPSIS. 

Surgical  clcanlinefis  may  be  obtained  by  either  the  aseptic 
or  the  antistptk  method.  In  the  aseptic  method  heat, 
chemical  germicides,  or  both  are  used  to  cleanse  the  instiu- 
ments,  the  field  of  operation,  and  the  hands  of  the  surgeon 
and  his  assistants.  After  the  incision  has  been  made  no 
chemical  germicide  w  used,  the  wound  being  simply  sponged 
with  gauze  sterilized  by  heat;  if  irrigation  is  ncces.sary, 
boiled  water  is  used,  and  the  wound  is  dressed  with  gauze 
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wbicli  has  been  rendered  sterile  by  heat.  The  aseptic 
nietliod  .should  be  used  only  in  non-infected  areas.  The 
elimination  of  chemical  germicides  lessens  serous  flovf 
and  often  enable.^  the  surgeon  to  dispense  with  drain.-ige> 
tubes.  If  irrigation  is  not  practised  and  the  wound  u 
dressed  with  dry  gauze,  the  procedure  is  said  to  be  by 
the  ■'dr>'"  method.  In  the  antiseptic  method  the  same 
preparations  arc  made  for  the  ojieration  as  in  the  aseptic 
method,  but  during  the  operation  sponges  impregnated  with 
a  chemical  germicide  arc  used,  and  the  wound  is  dressed 
with  gauze  containing  corrosive  sublimate.  If  the  wound 
is  not  flushed  with  a  chemical  germicide,  and  is  dressed  witli 
dry  gauze,  the  operation  is  said  to  be  by  the  "  dry  "  antisep- 
tic method.  The  antiseptic  method  is  always  preferred  in 
infected  areas.  Dr^-  dressings  arc  usually  preferable  to 
moist  dressings,  because  they  arc  more  absorbent  and  do 
not  act  as  poultices,  and  dry  dressings  may  be  used  even 
when  the  wound  has  been  flushed, 

{'reparations  for  an  Operatitm. — The  sui^con  and  his 
assistants  remove  their  coats,  roll  up  their  sleeves,  and 
envelop  their  bodies  in  aseptic  or  antiseptic  sheeLs  to  pro- 
tect the  patient  and  themselves.  The  hands  and  forearms 
are  scrubbed  with  so.ip  and  hot  water.  There  is  nothing 
equ.il  to  the  ethereal  soap  of  Johnson,  which  is  a  solution 
of  castile  soap  in  cthcf!  The  brush  employed  is  kept 
con.'*tanlIy  in  a  i  :  1000  solution  of  con-osive  sublimate. 
The  nails  are  cut  short,  arc  cleansed  with  a  knife,  and  the 
hands  arc  again  scrubbed,  The  hands  arc  dipped  in  a 
hot  solution  of  corrosive  .tublrmate.  and  with  the  fore- 
arms are  scrubbed  for  at  least  a  minute,  the  nails  receiving 
especial  care  ;  they  are  then  dipped  for  one  minute  into  pure 
alcohol  and  are  again  bathed  with  the  mercurial  solution. 
Kelly  disinfects  the  hands  by  washing  them  with  soap  and 
water,  dipping  them  in  a  solution  of  pcrmang.in^ite  of  potas- 
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aium  (a  sntunited   .solution  in  boiltn;;  distilled  water), 
decolorizing  them  in  »  saturatetl  solution  of  oxalic  nci<t~ 

Instnimcnts  are  disinlected  by  boiling  for  fifteen  minutes 
in  a  I  \nir  cent,  solution  of  carbonate  of  sodium  and  then 
rinsint;  tlicm  in  a  5  per  cent,  solution  of  carbolic  acid.  They 
arc  kept  in  trays  containing  boiled  water.  Instrumentii  can  be 
disinfected  satisfactorily  by  keeping  them  for  fifteen  inniutes 
in  a  5  per  cent,  solution  of  carbolic  acid.  In.'ttrumcnts  with 
handles  of  wood  must  not  be  boiled,  but  they  arc  disinfected 
by  carbolic  acid.  After  the  completion  of  the  operation  the 
instrument!)  *ihould  be  scrubbed  with  .soap  and  water,  boiled, 
and  dried.  Marine  sponges  arc  rarely  used,  snull  pieces  of 
sterilized  or  anti.septic  gauze  being  preferred.  In  the  abdo* 
men  Athlon  s  aseptic  gauw;  paiLs  are  employed,  These  pads 
arc  about  ten  inchc-s  square,  and  are  made  of  a  number  of 
folds  of  gauze  stitched  loosely  at  the  edges.  Whenever 
possible,  give  the  patient  some  days'  rest  in  bed  before  a 
severe  operation,  and  place  him  on  a  diet  nutritious  but  not 
bulky.  Tile  night  before  the  operation  give  a  saline  cathartic, 
and  tbe  morning  of  the  openition  employ  an  enema.  When- 
ever possible,  give'  a  general  wann  bath  the  day  before-  The 
evening  before  the  operation  scrub  the  entire  field  and  well 
clear  of  it  with  soap  and  water,  shave  if  ncccssarj*,  wa.th 
with  clhcr,  scrub  well  with  hot  corrosive-sublimate  solution 
(1  :  1000),  apply  a  layer  of  moist  corrosive-sublimate  gauze, 
and  place  otcr  this  dry  antiseptic  gauxe,  a  rubber  dam,  and 
a  bandage.  On  removing  the  dressings  to  perform  the 
operation,  scrub  the  part  again  with  hot  mercurial  solution. 
In  emci^cflcy  cases  disinfection  must  be  practised  just  pre- 
vious to  the  operation. 

The  favorite  ligature  matcrlil  is  catgut,  which  is  ivell  |>re- 
pareti  by  bmiing  in  alcohol.  Another  method  is  to  take  the 
raw  catgut,  soak  it  in  ether  for  twenty-four  hours,  soak  it 
for  twenty-four  hours  in  an  alcoholic  .solution  of  corrosi^ 
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sublimate  (1:500).  wind  it  on  stcriliKcd  glass  rods,  and 
place  it  for  keeping  in  ether  or  in  alcohol.  Fowler's  cat- 
gut is  cirricd  in  tubes  of  alcohol  hermetically  itcalird,  each 
tube  holding  twelve  ligatures.  Johnson's  quick  method  of 
preparing  catgut  is  as  follows;  Place  it  for  twenty-four  hours 
in  ether;  at  the  end  of  this  period  place  it  in  a  solution  con- 
taining 30  grains  of  corrosive  sublimate,  lOO  grains  of  tartaric 
acid,  and  6  ounces  of  alcohol.  The  small  gut  is  kept  in  this 
for  ten  or  fifteen  minutes,  the  larger  gut  from  twcnt>'  to  thirty 
minutes,  but  never  longer.  It  is  placed  for  keeping  in  a  mix- 
ture containing  I  drop  of  chloride  of  palladium  to  %  ounces 
of  alcohol.  This  gut  is  strong  and  reliable.  At  the  time  of 
operation  the  gut  is  placed  in  a  solution  two-thirds  of  which 
is  5  per  cenL  carbolic-acid  solution  anil  one-third  of  which 
i.t  alcohol,  Chromicized  gut  will  not  be  absorbed  so  readily 
as  other  gut.  It  is  prepared  by  adding  200  parts  by 
weight  of  catgut  to  200  [Kirts  of  carbolic  acid,  2000  parts 
of  water,  and  l  part  of  chromic  acid.  After  remaining 
in  this  solution  twenty-four  hours  it  is  transferred  for 
permanent  keeping  to  ether  or  to  alcohol.  Sutures  of  silk 
should  be  well  boiled  before  using.  A  convenient  method 
of  preparation  is  to  wind  the  silk  on  a  glass  spool,  place 
the  spool  in  a  large  test-tube,  close  the  moulh  of  tlie  tube 
with  absorbent  cotton,  introduce  the  tube  into  a  steam 
steriliser,  and  keep  it  there  for  one  hour.  These  tubes  arc 
carried  in  wooden  boxes  .sealed  with  rubber  corks.  Silk- 
womi  gut  is  prepared^by  placing  it  in  ether  for  forty-eight 
hours  and  in  a  solution  of  corrosive  sublimate  (1  :  1000)  for 
one  hour.  It  is  carried  in  a  long  tube  filled  with  alcohol. 
A  few  minutes  before  using,  the  gut  is  placed  in  carbolic 
acid  and  alcohol  (two-thirds  of  a  5  per  cent,  solution  of  acid, 
one-third  of  alcohol).     Sihvr  wirt  is  prepared  by  boiling. 

Dressings  arc  made  of  cheese-cloth.     This  cloth  is  boiled 
In  a  solution  of  carbonate  of  soda,  rinsed  out,  and  dried; 
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it  is  ibcn  soaked  for  tweoty-lbur  hours  in  a  solution  coabiti 
ing  I  pan  of  corrosive  subliauK.  2  parts  of  tablC'SoIt,  and 
500  parts  of  water.  It  is  kept  in  jars,  and  it  may  be  main- 
tained moist  or  dry. 

Sfrrifis^ti gtiate  is  prvparcd  b>-  boiling  the  material  in  soda, 
nn'tin^;.  3n<l  cither  boiling  it  for  fifteen  minutes  or  placing  it^ 
in  the  stcim  stcrili^r  for  the  same  time.  V 

fatfi^M-m  gaust  is  useful  for  packing  and  for  dressing  foul 
wounds.  It  is  prepared  as  foltott-s:  Make  an  emulsion  com- 
posed of  equal  quantities  by  weight  of  iodoform,  glycerin, 
ami  alcohol,  and  add  corrosive  sublimate  in  the  proportioa  of 
I  p.irt  to  the  tcxx>  of  the  mixture.  This  mixture  stands  for 
three  days.  Take  moist  bichloride  gauze,  saturate  it  with 
the  emulsion,  let  it  drip  for  a  time,  and  keep  it  in  sterilized 
and  covere<l  glass  jars  (Johnson).  Lister's  c>'anide  gauze 
(double  cyanide  of  zinc  and  mercur>-|  nmu  be  dipped  into  « 
a  corrosive-sublimate  solution  (1 :  2Oa0l  before  using.  All  | 
antiseptic  appliances  can  be  bought  ready  prqnrcd  from 
reliable  firms.  Small  wounds  in  which  drainage  is  not  em- 
ployed nwy  often  be  dressed  by  laying  a  film  of  aseptic  ab- 
sorbent cotton  over  tlie  wound  and  applying,  by  means  of  a 
ck-an  camel' .■»- hair  brush,  iodoform  collodion  (grs.  xlviij  to  J^). 

When  a  wound  t.s  dressed  with  gauze  a  rubber  dam  must 
always  be  laid  over  the  dressings,  so  as  to  diffuse  the  dis- 
charge and  prevent  it  from  coming  rapidly  to  the  surface 
Drainage  is  obtained  when  needed  by  rubber  tubes  or  by 
strands  of  horsehair,  silkworm  gut^  or  catgut,  but  these 
three  last-named  materials  will  not  drain  offpu.i.  Dressings 
must  be  changed  as  soon  as  soaking  is  apparent.  Stitches 
may  usually  come  out  about  the  sixth  thy.  In  large  wounds 
only  a  portion  of  them  are  taken  out  at  one  time,  the  balance 
being  allowed  to  remain  for  a  couple  of  days  longer.  When 
a  stitch  begins  to  cut  it  is  doing  no  good,  and  it  should  be 
removed,  no  matter  how  sljort  a  time  it  has  been  in  place. 
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Preparation  of  Marine  Sponges, — Heat  out  the  dust ;  place 
them  for  forty-eight  hours  in  a  solution  of  hydrochloric  acid 
(ij  per  cent.);  wnsh  tliem  out  with  water;  place  them  for 
one  hour  in  a  solution  of  permanganate  of  potassium  (.'jiij  to 
5  pints  of  water);  soak  for  four  hours  in  a  solution  contain- 
ing 10  ounces  of  liyposulphile  of  sodium,  5  ounces  of  hydro- 
chloric acid,  and  3  pints  of  water;  wash  with  running  water 
for  six  hours.  Keep  the  sponges  in  a  Jar  containing  corro- 
sive-sublimate solution  (l  :  lOOO).  After  using,  wash  in  hot 
water,  soak  for  half  an  hour  in  a  solution  of  sodtuin  carbonate 
(1  ;  32),  wash  in  hot  water,  and  replace  in  corrosive  sublimate. 
A  marine  sponge  inevitably  becomes  foul  in  its  mtcrior,  and 
should  not  be  used. 

To  cUan  the  vagina  or  reetiitn,  use  a  sponge  soaked  with 
crcolin  and  Johnson's  ethereal  soap  [i  :  16),  and  subsequently 
irrigate  with  corrosive-sublimate  solution. 

Senn'i  Decalcified  Bone-chips. — Take  the  shaft  of  the  tibia 
or  femur  of  a  recently  killed  ox,  saw  it  into  portions  two 
inches  in  length,  remove  the  marrow  and  periosteum,  and 
place  the  bits  of  bone  in  a  15  per  cent,  solution  of  hydro- 
chloric acid.  Change  the  solution  every  twenty-four  hours. 
In  from  two  to  four  weeks  the  bone  will  be  decalcified. 
Wa.sh  in  distilled  water,  place  the  bone  in  a  dilute  solution 
of  pota.th  to  neutralise  the  acid,  and  then  immerse  for 
twenty-four  hours  in  distilled  water.  The  portions  of  bone 
are  now  cut  into  strips  in  the  direction  of  the  long  axis  of 
the  scgmenLs,  each  strip  being  thrce-qu-irters  of  an  inch 
wide  and  being  sliced  up  into  bits  one  millimetre  thick. 
Tlicac  chips  arc  kept  in  an  alcoholic  solution  of  corrosive 
sublim.-itc  (1  :  500). 
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AbbS's  calgul  ring,  638 
tnelhod  of  iDtestlanl  anastomosis,  63S 
siring  saw,  613 
Abdomen,  diseases  of,  606 
injuries  of,  606 
operations  upon,  629 
Abdominal  section,  629 
bleeding  in,  253 
for  appendicitis,  631 
wail,  contusion  of,  606 
gunshot  wound  of,  610 
penelraling  wound  of,  610 
wounds  of,  610 
Abscess,  acute,  90,  91 
appendicinai,  92,  622,  625 
Brodie's,  298 

cerebral,  from  eai  disease,  559 
chronic,  97 
coid,  97 

of  lymphatic  glands,  99 
dorsal,  98 
extraduial,  559 
forms  of,  90 
gluteal,  403 
iliac,  99 
ischiorectal,  662 
lumiiar,  99,  403 
iyniphalic,  97 
mediastinal,  93 
inciasiaiic,  123.  12S 
of  antrum  of  llijjhnion-,  93.  5K3,  5S+ 
of  tone,  298 
of  the  brain,  556 
of  (he  cerebellum,  566 
of  [he  hip,  403 
of  the  kidney,  705 
of  the  l.irjnji,  93 
of  the  liver,  92 
of  the  lung,  93 
of  the  maxillary  antrum,  584 
gf  the  prostate  giand,  93,  748 


Abscess  of  the  scalp,  534 
of  the  leiLporo-Epbaioidal  lobe,  565 
Paget's,  91 
palmar,  511 

perinephric,  93,  706 

psoas,  99,  403 

residual,  91,  144 

retto -pharyngeal,  93,  98 

scrofulous,  97 

tuberculai,  90,  97,  143 
Abscesses,  88 

Acid,  carbolic,  as  an  antiseptic,  78 2 
Actinomyces,  164 
Actinomycosis,  19,  164 
Acupressure  in  aneurysni,  240 
Adams's  operation,  474 
Adenitis,  chronic,  6S4 

tuberculous,  144 
Adenomata,  316 

cystic,  217 
Adhesions,  426 
Agnew's  operation  for  webbed  fingers, 

S20 

Air-passages,  foreign  tiodies  in,  585 
Alcoholic  unconsciousness,  541 
Aleppo  boils,  6S0 

Alimentary  canal,  foreign  bodies  in,  611 
Allis's  ether-inhalei,  669 

signs,  374 
Alo]>ccia  of  syphilis,  176 
Ampiilalion,  761 
ii  la  manchelte,  765 
al  ankle-joint,  773 

lliogoff 's  method,  774 
Syme's  method,  773 
al  cllx>w-joint,  769 
at  hip-joint,  777 

Wyelh's  method,  777 
at  metacsrpo -phalangeal  joints,  768 
at  shoulder-joint,  770 
Dupuytren's  method,  771 
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Ampotation  >1  thouldcT-jdnt,  Luiey'i 
method,  770 

LisfwQC's  method,  771 
■I  wii)it-j<Hat,  768 
Chopaits,  773 
drcular,  764 

modified,  765 
elli|ilical  method,  765 
Hail  method,  766 
fur  aneurysm,  240 
for  gangrene,  121 
intertnedi]Ue,  7G1 
me!  hods  of,  764 
modified  dtcular  method,  765 
of  onn,  770 
of  fingeis,  767 

dislai  plialuiK  of,  767 

middle  phalanx  of,  768 

proximBl  pludnnx  of,  76S 
of  foot,  771 

Chop»rt's  method,  773 

Fotbes's  method,  773 

Hey's  method,  773 

Lisfninc's  metliod.  771 
of  fottMm,  769 

TimIi;  s  nitralion,  761) 
iA  L.iiul,  767 

of  It;;.  774 

btluw  Iho  knee.  776 

Canien's  mutlicK^,  776 

l.ileral  tU|B.  775  I 

long  aiUtriiir  H.ip,  774  j 

lun^  ^Hi>terior  and    short  anlciior ' 

Hap.  775  "     ; 

modified  circular.  77S  1 

reclaoKuhr  lla]S,  774  1 

SidilliMs  nidtii)-l,  774  I 

Synic's  mctliOil,  776  \ 

thruii^h  I  he  femoral  cmiijlc-s,  776 
lliTi^ii^li  the  kiice.joiiil,  776 
•jf  jwiiii.,  7SS  I 

of  thii;li.  776  I 

Tcale's  llajis  in,  776  I 

of  Iocs,  771  I 

oval  nielhod,  766  1 

primary,  7^^  , 

racket  method,  776 
secnndarv.  76t 
T-shai*  of.  766 

lh^^'^uch  micidle  tarsal  joint,  77J 
Wycth's  liloiidlciS,  of  hi])-joinl,  777 
Wyelh'b  [lins  in,  764  j 

Amputations,  special,  767  I 


Amylcnc^  666 

Amyloid  degenei»tion,  404 

Anxsthetio,  666 

genenl,  666 

focal,  673 

pn^iaiilioiii  for,  666^  667 

p«ittu»y,673 

deilment  of  comjilicationi  in,  ^1 
Ainnlhetic  itate  (nun  chltsefcnn,  670 

irom  ether,  670 
Auesthetici,  666 

genen],  666 

local,  666 
Anoxtomolu,  inteotioml,  637 
with  lings,  637 
withoul  rings,  63S 
Anutomotii-ringB,  637 
AndeisoD'i  method  <rf  tendoDJcngthm. 

Aoeuiysm,  329 
acuprenure  in,  240 
aculc,  230 
amputation  f<Dr,  240 
aiterio-venoiu,  130,  Z4I 
t>v  aiiasLomosis,  230,  242 
capillar}',  2ji 
circumscrilitd,  231 
cirsoid,  209,  231,  242 
consecutive,  230 
cylindrical,  231 
ill  tensed,  244 
^iissccling,  230 
tlinlal  li};ation  in,  239 
enibulic,  231 
false,  229 
forms  of,  230 
fu^ifornj,  230 
uiili^iry,  231 
iif  \f>\K,  231 
i>}ieralion  for,  Ancl's,  337 

AnliUiis's,  237 

E,r.i-.iliiT's.  23g 

Hunter's,  233 

Wardrop's.  239 
o]ierative  treatment  of,  237 
sacculate^l,  230 
secondary,  23I 
^^Hfnlaneinis,  23I 
traumatic,  230-240 
ireatiuenl  of,  by  ligolute,  237 
true,  229 
verminous,  231 
Angeiomota,  308 
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AnEdomaU,  capilUrr,  vA 

cavemous,  209 

plexifonn,  209 

simple,  208 
Ankle-joinl  disease,  409 

osieoplistic  resection  in,  409 
Syme's  ampuuijon  in,  409 
Ankylosis,  425 

bony,  426 

extra- aiticuUi,  428 

false,  428 

fibrous,  426 

mlra>aiticulBr,  425 

osseous.  416 

true,  426 
Antagonistic  micnriies,  30 
Anlhrai,  i6o 

benign,  680 

forms  of,  160 
AnlisepsLS,  7  So 

Anliseptic  suigicsl  cleanliness,  7S0 
Aotitoxine  of  tetania,  137 
Atililoiine^,  27 

Aulrum  of  Highmore,  irflammation  of, 
583 

injuries  of,  583 
Anus,  diseases  of,  654 

fissure  of,  665 

injuries  of,  654 

prolapse  of,  658 

prurilLis  of.  665 
Apoplexy,  54a 
Appendicitis.  620 

abdominal  section  for,  631 

bacterium  coii  commune  a  cause  of, 
621,  622 

calarthal,  622,  623 

caused  by  foreign  bodies,  622 
by  scylialae,  621,  622 

cellulitis  in,  622 

etioloj.'y  of,  621 

gan^cnuus,  623,  624 

local,  peritonitis  in,  6z2 

oblitcrativc.  613 

opetaliun  for,  631 

palholi^y  of.  62! 

perfoiatton  in,  622-624 

recurrent,  623 

septic  peritonitis  in,  623 

simple  larietal,  623 

stercoral,  622 

suppurative.  624 

symptoms  of,  624 


Appendidtis,  trsunutic,  613 

treatment  of,  625 
Appendicular  abscess,  92,  622-625 

colic,  622-624 
Arachnitis.  551 
Arilor  urim.  747 
Areas,  motor,  533,  534 
Arterial  ]iilts,  636 

rupture  with  fracture,  326 

sclerosis,  228 

transfusion,  265 
Arteries,  calcification  of,  22S 

infiammatioti  of,  227 

ligation  of.     See  Ligalum. 

wound?  of,  243 
Arteritis  acule,  227 

chronic,  228 

ohl iterative,  228 

syphilitic.  178,  228 
Aithrectomy.  4S1,  482 

of  knee-joint,  482 
Arthritis,  397 

defonnaDS,  416 

gonorrhieal,  412 

gouty,  415 

infective,  411 

neuropathic,  419 

rheumatic,  414 

septic,  411 

tubercular,  398 
Arthropaihie  des  ataxiques,  431 
Arthropathy,  tabetic,  4I9 
Articular  iiijuries.  422 

wounds,  422 
Artilicial  respiration  in  aiueslhesia,  672 
Asepsis,  780 
Aseirtic  uau2e,  784 

surgical  cleanliness,  780 

woun<ls,  149 
Aspiration  of  bladder,  713 

of  joint^^,  480 
Aspirator.  ]>ncu malic,  480 
Atheroma,  228 
Atony  of  l>ladder,  716 
Atrophy  of  bone.  295 

of  muscles,  505  » 

Aulo-su^estion,  577 

B  ACT  LI. us.  20 

mallei,  33 
of  anthrax,  33 
of  ([landers,  33 
of  gonotriicea,  32 
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BkdUniof  Koch,  3a 
of  Lmtguten,  33 
of  miliffnanl  cedoM,  33 
of  Neisier,  31 
of  NIcoIaier,  31 
of  lyphila.  33 
of  tetaniu,  31 
of  tubercle,  31,  138,  139 
pyocyaneia,  31 
Bacteria,  17-19 
diBtributioQ  of,  14 
eflecU  of  heal  and  cold  npolt,  33 
life-coadiiions  of,  zl 
motile,  17 

muUi)Jicalion  of,  at 
pathogenic,  19 
BacietioTogy,  17 
Bacterium  coli  commune  of  Ecchetich, 

611,  633 
Bilanitii,  74S 
Balano-posthitis,  748 
Bandage,  aalenor  figuie-of-8,  of  ihosl- 
den,  690 
Buton'i,  689 
Borsch's,  of  eye,  688 
circular,  6S5 
Crosse  il,  of  angle  of  jaw,  6S9 

of  eye,  688 
demi-gaunilet,  6S6 
DesauU's,  691 
E^ march's.  762 
gauntlet,  6S6 
Gilison's,  689 
hancjkeichicf,  692 
oblique,  of  jaw,  6S9 
of  elbow,  690 
of  fool  covering  heel,  687 
not  covering  heel,  687 
of  neclt  and  asilla,  690 
posterior  ligure-of-8,  of  the  shoulder, 

690 
recurrent,  of  head,  693 

of  Mump.  69 z 
kibble's.  088 
^jucn,  of  groin,  690 
of  in!tep,  688 
of  shoulder,  690 
spiral,  68; 

of  fingeis,  686 
reversed.  685 
of  lower  extremity,  687 
of  upper  extremity,  686 
T,  of  penneom,  693 


Bandage,  Vdpen^  350^  390 

BuUn'a  buK&ige,  689 
Banini's  opemtiMi  (or  iemotnl  hsnii, 
646 
for  ii^uina]  hcmia,  646 
Bed-Mtrei,  107,  lao 
Beet,  ftingi  ol^  157 
Bent  tibia,  osteotomy  Tor,  473 
Bichat't  fissure,  530 
Bigelow'i  opetaiion  for  >i  iji  nl  ^cal^ 

730 
Bigg'i  appaiadu  for  banioM,  515 
Bites  of  imecta  and  repdlem,  157, 158 

of  snake*,  159 
Bladder,  aipiralioD  o^  713 

aloQy  of,  716 

coDtuiioa  of,  7 14 

eitraperiloneal  mptnre  of,  715,  716 

female,  growth*  in,  736 

injuries  of,  714 

imraperjtotiea]  niptuie  Of,  715,  716 

operation!  on,  726 

rupture  of,7[5,  716 

stone  in,  717 

tumors  of,  725 
liliiiomyceles,  18 
Hk'eiJing  from  kidney-substanCL,  697 

from  pelvis  of  kidney,  697 

from  ureter,  697 

to  death,  350 
Ulitid  Imil,  679 
Itiood,  tests  for,  696 

transfusion  of,  263 
boils,  679 

endemic,  of  treses,  680 
itund'f  splint,  369 
Uiine.  abscess  of,  398 

jincur)'sin,  231 

alropiiy  of,  29J 

liypcnrupby  of,  295 

inllammsUion  of,  395 

plates  of  Sean,  638 

Irinsplant^ition  of,  477 
B.ineclii|is,  Senn's  decalcified,  785 

in  treatment  of  necrosit,  303 
tlonefelon.  513 
Ikme- grafting,  477 
BoneA,  diseases  td,  395 

excision  of,  481 
open  method,  481 
subperiosteal  method  481 

injuries  of,  395 
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Bones  of  slcnll,  diseases  of,  535 

malformations  of,  5J5 

operations  on,  470 
Borsch's  eye- bandage,  6S8 
Bougie,  filifonn,  752 

(esophageal,  604 
Bowel- obsIrucIioD,  613 
Bow-legs,  521 
Brain,  nlKccsi  of,  556 

comprea-ion  of,  540 

concussion  of,  538 

disease  of,  from  ear  diseasr,  55^ 

hemia  of,  551 

inflam Illation  of,  551 

lacerations  uf,  538 

malfuimaliuns  of,  536 

operations  un,  562 
technique  of,  564 

Iraiim:itic  InBammolioa  of,  5JI 

tuberculosis  of.  144 

tumor  uf,  557 

water  dtl,  553 

wuunds  of,  549 
Broca's  regional  terms,  S30 
BiU'lie's  abscess,  298 

Joint,  420 
Biomide  of  ethyl,  666 
BroDchoecie,  779 
Biuises.      See  CimiUiiom. 

poiinciili  736 
Bryant's  trinngle,  375 
Bubo  of  chancroid,  753 

of  gononhi-ea,  748 

svphiblic,  17J 
tiunion,  514 
Burns.  675 
Bur^s,  diseases  of,  5(^3 

injuries  of,  J03 
Bursitis,  J13 
BuIiDTi,  Muiphy'i,  639 

CAl.ci;i.t,  renal,  703 

t'altuW,  rcsical.  717 
crashing  of,  730 
laleral  lilholr-my  for.  716 
suprapubic  lithotomy  for,  73S 

Calyx-eyed  needle,  632,  638 

Cancer.     See  Carrinsmota. 

Cancrum  oris,  1 18 

Caput  succe*ianeum,  527 

Cubuncle,  680 

Carcinoma  of  stomach,  $1 1 

Carcioomala,  317 


CaidDonula,  adentud,  221 

classiAcntiou  of,  ai8 

colloid,  221 

cylindrical-ceDed,  219,  231 

encephaloid,  119,120 

glandular,  Z2I 

bematoid,  220 

melanotic,  230 

of  (EsophatTis,  603 

of  penis,  754 

of  rectum,  66i 

sciirhous,  661 

spheroidal -eel  led,  21S,  220 

Huamnus-celled.  218 

telangiectatic,  220 
Cuden's  amputation,  776 
Caries,  296,  399,  579 

cervical  dyspnixa  in,  574 

in  wrisl-joinl  disease,  411 

necrolica,  299 

sicca  in  shoulder-joint  disease,  410 

spinal,  403 

EUumous,  296-299 

torticollis  in,  574 
CorlLlages,  floaling,  200,  428 
Cnstrslion,  758 
Catarrh,  venereal,  743 
C-algut,  cliromicized,  preparation  of,  7S3 

prcpaniiion  of,  782 
Cautery,  actual,  in  creatmeut  of  hemor- 

rhoj^e,  248 
Cell-divisi'in,  76 
Cellulitis,  IJ2 

diffused,  87 
Cementomc,  201 
Ccphalh^inalomn,  537 
Cephalodynia,  504 
Cercbellitis,  551 
Cerebellum,  abscess  of,  j66 
Cerebral  abscess,  556 

fungu-i,  551 

hemorrhage,  542,  544 

itri lability,  539 
Cerebri  lis,  551 
Cereliio-spinal  fluid.  How  of,  in  fracture 

of  base  ot  skull.  547 
Cballi -stone,  4r6 
Chancre,  hard,  16S 

miied  infection  of.  168 

soft,  752 
Chancroid,  752 

mixed  iofeciioa  of,  16B 
Chucot'i  diieise,  419 


^H~^^^^H^I 

7^                                                                                 ^^^1 

aMeehJalife4M^43l 

ChMt,  MBCHhHM  0(  SM 

Coils'*  bactaK^  «6t               ^^^1 

tea        -^          ^^M 

JiMMW  of,  59J 

Cemtk,  dul-rhc,  543                          ^^H 

iijnri«  cf,  SM 

iW  to  tnin  injury,  540                 ^^M 

nouiMk  of,  594 
ClMriw'*  OMnlion  fi«  (onnnl  hernk. 

of  aleolioUc  iMosicatjan,  540      ^H 

646 

of  0|toiiFMKMna|[,  540              ^H 

Chkiiie^  method  Ua  findi^  fiante  el 

|nH-^iqak,  54J                        ^H 

Ko»«do.  S3'.  533 

UMHM.  J40                                          ^H 

ChQtaUiii,  677 

Cam[mutoa  ei  Inin,  540               ^^| 

OwIkiI  duk.  677 

of  tpiml  rati,  5B0                        ^^1 

CUanfcnk  666 

CoDcadou  of  tnui,  5  j8                ^H 

■dmlniUratUin  of,  668 

d"  sEtMl  corI.  579                      ^H 
OMHlylomui,  17s                               ^H 

OmndtMnau,  199^*00 

QtoodiDMRonft.  an 

Congcnilal  hcreU,  65^  654             ^^H 

Chopan'*  ttmpMMion,  pS 
line  of  la^uuiioa  of  lool,  771,  773 

bvdrocdc,  759                         ^^^M 
phiBKi^  754                         ^^^m 

Ownief.  743 

wir-ncd:,  JlS                        ^^^^H 

Cbontdili*.  duieminucd,   in    iTphiU*, 

Connriction  of  e«nliae  ccjliae  of  Mdb-^ 

'77 

■ch,  611                                       ' 

aireaictMd«Wt?n<.  7H 

of  prlcnc  onlk«,  611                      ^M 

Chranic  uteiitis.  118 

Contnaion,  UupujIreD^*,  519         ^^| 

Octliiciil  itcnoui  of  orKieci  of  slom- 

of  imucio,  jog                      ^^^^H 

tub,  61 1 

Coniufed  wonndi,  149               ^^^^^| 

OltvinCBion,  7S4 

of  ■ncfica.  143                 ^^^^H 

Gnad  M1CU17VIU,  109,  aji,  h> 

CofUusioiu.  148                          ^^^^H 

Cl«>.743 

"  C  uti  tRtin*  "  o(  Kkin,  loR.  309 

of  •bdonunal  wall,  606         ^^^^H 

of  bladdo'.  714                      ^^^^1 

a*Tiu,  6S1 

<heU,  J94                          ^^^^H 

aeUfiDK  of  IMltUD,  7SJ 

of  head,  5)8                          ^^^^H 

«!  nciiui,  785 
deft  paMc,  597 

rautelc*,  507                      ^^^^H 

of  nerve*.  517                        ^^^^H 
of  ipinU  cord,  579                ^^^^H 

opeisiion  (or,  599 

Cla«c>,30i 

Corn*.  68i                               ^^^^H 

aore-hilch.  435 

Coinl|;ta,  400                             ^^^^^H 

Cloicr  cnuch.  727 

Coiaiius.  motbui,  4cx>               ^^^^H 

Club-fool.  511 

Cr*nicclom;,  SJS                         ^^^^1 

CMgolMion  necratit,  laS 

Cnnio-ccrahnil  lojicwnipby,  jjo,  534 
Cripp'i  operaiioQ,  661                       ^^ 
Cnuhing  cJ  tciie*l  cdcoll,  730        ^H 

ID  lobcrclB,  IJ9 
Gxaitic  b|iiivciitonMv  666,  674 

Codlnc-pabonini:,  674 

CWMiform  uswoiomy,  471                ^H 

Cocci.  10 

Curratnrf  of  tjiinc,  J68                     ^^| 

of  suppuration,  31 

Cuihine'i  sutiite,  6j3                  ^^^^| 

CoKiAani  ovlfcnmv  194 

CuUBciim  hiinu,  315                ^^^^H 
Cynomcter,                                ^^^^1 

Oodi'i  nuthod  «f  p«rfn«Bl  »«<tion.  74c^ 

Ilonler'i,  533                        ^^^H 

«  V     ""  . 

Cyiltc  adtnomau,  117                      ~^^l 

CoHMlomf,  609 

multiloctllar  luinon,  301         ^^^^^^ 

Cohnheim'i  thOMT  of  lunon,  193 

Cyitith,  7»                                ^^^^B 

Coin-calcher,  6a( 
Cnld.  ctr«cU  of,  677 

Cyxocclo,  (141                           ^^^^^^1 

^^^^^^H 

Colic,  appcodicukr,  69a,  604 

CjrtU,  191                             I^^^^B 

Collape  from  hcin«R>u^,  151 

dtfniigeroot,  20a                 ^^^^^H 
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1            CTib  of  ipinc,  idy 

Dulocadon,  ludillaa],  430                            A 

Ciemy-Lcmbrrt  >ulur«.  633 

iueoinplcic,  430                                  ^^ 

Ctetiiy's  mctbod   of  teodos-lensUien- 

of  ankie-joinE.  466                           ^^^| 

Ing,  517 

of  astragalus,  46S                           ^^^H 

of  caipiu.  454                                 ^^^H 

1               DACTVLITUf,  190 

of  davido,  43l('440                    ^^^H 

DcftfnM*,  >^illt)c,  190 

OCroniiBl  end,  440                          ^^^H 

DocalnlUB,  ISO 

(Icnul  end,  43S                           ^^^1 

Dcformiiie*  of  »pine,  cnngcnlMl,  SW 

of  coKtii  eBttLl«|;a,  456                         ^^ 

D^encratlon  of  niaiclci,  S06 

□f  rlbov.jiiinl,  448                                 ^1 

rmctioM  of,  5x4 

of  fctnui,  457                                           H 

Denligcroui  cjr*U,  KM 

downward  into  obiuralot  fonmen,      H 

Dciugcmcni,  inuinal,  of  knee-joint. 

46t                                                   ■ 

464 

inio  pubct,  461                                H 

Dennalilu  vcncniu,  67  S 

into  sciaiie  iioich,  460                        H 

Onault'i  flppuaiui.  jjo.  691 
lign  of  fracture  of  Wp,  374 
DiaiTrlr-iU.  J7 

on  to  donuni  of  iUuoi,  4J7                ^^ 

luprupraou*.  46a                        ^^^H 

of  fibula,  465                              ^^^H 

Oia^luagmKic  liomis,  654 

(if  lilp,  anomaloua,  46a                  ^^^^| 

DiftfrboM  of  coniiipaiioD,  di8 

of  humcniB,  44I                                      ^| 

DlMiaiU,  310 

of  inferior  mdio-ulnac  aniouUtion,       H 

Dickion'*  theory  of  amyloid  dcftcaeni' 

453                       m 

tion,  4(X| 

at  knee,  463                                           ^H 

Diday's  opcraiion  for  webb«d  fingcn, 

of  knee-joint.  463, 4G4                 ^^^H 

S*> 

of  lower  jaw,  430                           ^^^^| 

Digcilive  Incl.  diieaMo  of,  597 

of  metacupal  bono*,  4J4                ^^^H 

injuria  of,  597 

of  melacarpo- phalangeal  afticulMion,      ■ 

I^glu,  lupcTDDmeracy,  510 

454                                                    ■ 

Diplilhcrin,  irsch«oli>tny  in,  591 

jolni  ot  the  thuink  4J4                       ■ 

Diploeocci,  JO 

of  metatanal  bonea,  470                         ^| 

Diiccl  cell-diviiiom,  76 

of  Monletgia,  46a                               H 

IJitniliculnlinn  U  ankle  joinl,  773 

of  pelvU,  4S«                                          ■ 

■1  el  bow- joinl,  7(19 

of  pbalongM  of  finicen,  455                   H 

«l  hip-joini.  777 

of  Km,  470                                         H 

al  knce-jinnt,  776 

of  ndhu,  4Jt                                      V 

■1  mctaearpo-pliaJanKcal  joint,  76S 

of  rihk,  456 

al  thonldor-joint,  769 

of  ^cniilunnr  ranQme*  of  knee,  4^ 

al  wrnl-jainC  76>i 

□f  ihotilder<JDini,  441 

DiaiiiffCli'in  of  hiuiili,  781 

rcluclion  of.  Iiy  nuiiiipulalion,444 

of  inrttuiiwnlii,  jKj 

by  KlenMiHi,  44;                              h 

of  puieot,  78a 

oT  (pine,  jSo                                           H 

Diilocuiun,  439 

of  ncrnum.  456                                       H 

anomaloiu,  of  lilp^  ^/b^ 

of  rapetiiir  liltlo-Gbular  anjculation.       1 

wtllUty,  441 

465                                                     ■ 

lulBteral,  4  JO 

of  tanal  bones,  470                                 ■ 

«mplet«,43o 

of  lovduni,  509                                       ^1 

complleaud,  430 

ulna,  450                                    ^^^H 

oemjiound,  ijp 

of  wrisi,  451                                    ^^^H 

■raumatic,  435 

430                                           ^^H 

conj{cnU«J,  431 

iraumAltc,  436                             ^^^H 

couccutive,  431 

|>Mtial,  4.10                                      ^^H 

(ledarmiTy  in,  433 

patbolok:>c«l,43a.43i                  ^^H 

double,  430 

primitive,  430                                 ^^^H 

79« 
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«lifMng,430 
»eeoDdKy,430 

•"Ple.  43"  * 

•ingle,  430 

•pODiuieons,  43a,  431 

mb*Mtim>laid,  469 

nbcUvicuUr,  442 

tobcoracoid,  441 

lubgleiKud,  441 

lulspiiunis,  441 

tniunatic,  430,  431,436 
ipecial,  436 

uDiUieiiJ,  430 

with  rraclnre,  315 
Diij^ccmem  in  plaslic  ■aigeij,  693 
Dngot'l  sign,  441 

UapaylTen'i   amputalioQ  of  ihoalda- 
joint,  7  If  I 

cluiificalion  of  bunu,  675 

conlisclion,  519 

fiactore,  466 

ipliol,  391 

nilure,  631,  638 

Ear  dtseat^e  is  a  cause  of  cerpbral  ab- 

scei-,  559 
Ecchontltos-:^,  Zoo 
EcchymiiMs,  14S 
Eciemalous  uruttiritis,  741 
Effusion  of  lymph,  i2 

pleuTJIic,  593 
Elbow,  miner^^,  514 
Elbow.jomL,  ilUaniculalion  Bl,  769 

disease,  410 
Elephantiasis.  6S4 
Embolic  aneurysm,  13 1 
Emtxilism,  izz,  133 

fat.  124 
Emphysema,  gaiigrenoua,  157 
Em(iyema.  593 
Encephalitis.  551,  556 
Enc^hilocele,  536 
Encephaloid  cancer,  Z19,  no 
Enchrunilromatn,  199 
Encysted  hydrocele  of  cord,  759 

in^inal  hernia,  653 
Eodarteritin,  obliterative,  in   sjpphilU, 

178 
EDgorgement  of  retention  of  uiioe,  711 
Enteredomy,  611,  636 

with  drcolv  tutaiit^,  6j6 
Enttneeb,  641 


Fntiiio  epIplucU^  641 

BaUnlithB  IB  crfNtracud  bom^fiM 

WxtrnvAm^bw,  63s 

EatercMteBMii^  613 

Epididirmitia.  74^  758 

amtj,  opaBtiTe  ■-— *—--' «(  561 

Sjfi^bnea  ■qMi»tioi^  310 
(>  enat  ttoebmaut.  381 
cf  hnmeiiM,  358^  36a 
tt  lower  «Bd  of  leottr,  385 
of  lover  CDd  of  tibia,  390 
of  ndiB^370 
ef  ^licreDdaf  tibia,  389 

Bpipbjnitn,  acnto,  304 

Epplaoei^64i 

Epiii-dw^  75a 
E(MUuni^>54 
Efatbdial  DdootDtDea,  soi 
Epitbdion%  118,  310 
^wlidei,  GtawH,  198 

WCODUtOli^  198 

Epuli*.  fihrcMi,  1^ 
Eqninia,  163 
Equino-nni,  533 
Ension  of  jointi,  481,  483 

of  knee-joini,  4^3 
Eiysipelas,  129 

cellulo-cauneoua,  iji 

clinical  foima  of,  130 

cntaneous,  130 

phiegmoQOlu,  I3I 

streptococcus  pyogeoes  in,  119 
Liylliema  of  syphilis,  173 
l^march's  bandage,  763 

iiiteriupted  splint,  490 
Esllnniier's  operation,  5oc^  596 
Elher,  adniinistratioD  of,  669 

and   clilorDfonn,  relaliTc   menu  of 
667,668 
Hlher-sprav,  666 
Elhyl  bromide,  666 

chloride,  666 
EKci»ion  in  sliouldet-joini  disease,  4I0 

ill  wrist-joint  disea.'ie,  41 1 

of  ankle-joint,  495 

Hancock's  method  in,  495 

of  astragalus,  497 

operation     for,    bf    subperiosleal 
■nelhod,  497 

of  bones,  oftn  method,  481 
Kubperiosteat  locihod,  481 

of  clavicle,  498 

of  «ltMW-joint,  487 
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ExdiioQ  of  hip-Joint,  491 

Fever,  ithenic,7E 

interior  csdtlon  in,  491 

mippuruivD,  Si 

indtion  of  Urosi  in,  49] 

tnipcot,  77,  80 

lUcml  OpOBlian,  491 

tTBU  malic,  80 

of  intern*!  bemutiJiuidt,  657 

lj]iei  of,  78 

cJ  joint*.  4S1 

uirthiaJ,  7J1 

open  method,  481 

Fibniiil  lumur  of  ulenu,  30$ 

Hibpcnoitcal  methoil.  481 

iccuiTcni.  113, 114                           ^^^J 

of  knre-joiiil,  493 

Fibrii-uilciiouiit,  317                             ^^^H 

Ulterior  wmtlunu  flap,  49J 

tlbMinnin,  lof),  197                            ^^^H 

of  melDCOipal  bones,  490 

Fibtuniyoma,  20^                                     ^^^^| 

of  metatuuJ  bone  of  the   bijj  loe. 

rrbtoniiomali,  198                             ^^^| 

49S 

niinj-titcuma,  ill                                   ^^^| 

of  metal  mo  phaLuigHl  ntliculntioii 

Kibtvium.  moliuifunii  198,  >07             ^^^| 

of  big  Ice,  497 

Filaria  unguinit  honiiiiit,  6S4               ^^^| 

of  tEtugiliaKiu,  605 

of  ooe-b*lf  a\  loirer  jiw,  501 

Flliforio  ttouctf,  751                                ^^^H 

Kiniicn,  aniputalioa  of,  76}                 ^^^H 

of  m  caleii,  394, 496 

ir«tb«<l,5M                                           V 

of  phduiiEct,  490 

TudoQ  of  cell*,  II                               ^^H 

of  fflorua.  6u 
of  trctum,  661 

Fbiurc,  idlnLaiiolal,  5J3                     ^^^^ 
<A  anui.  665                                    ^^^H 

of  hbi,  499 

of  BicliW,  530                                   '^^B 

of  hl]oi>liler-joinl,  483-4116 

of  Ro1»i]ilo,  SJt                                      1 

of  Usticle,  75S 

Ctiicnc'i  mclliod  of  locating,  J3I         1 

of  tongue,  601 

Honley't  melhod  of  locating,  533       ■ 

of  up)>tr  jaw,  «ainp1sto,  joo 

of  Sylviiu.  511                                         fl 
Fiatuitt,  101,  loi                                         ■ 

of  tnitt-joinl,  4S7 

Litlet't  open  methoil,  4SS 

in  ano,  663                                             ^| 

EKfoliuion,  joi 

Fiicil  dieuin^  691                           ^^^^ 

EiophthHlmic  giMlit,  780 

533                            ^^H 

£xoitoniv30i 

M'l.-iliiig  kidney,  701                            ^^^| 

Ei^cntory  Itpuotamy,  6ao 

Foot,  ampnlntioii  of,  771                      ^^^| 

ExIiKlunl  abMicM,  }J9 

Faic-iim,  ain)Hi(Blioii  •■f,  761)                ^^^| 

EiUrunedullary  hemiinhBEe,  5S0 

Forci|;n  bwlies  in  aii-)aHai:e*,  58J            V 

Eittavuiuian  of  unne^  716 

ill  alimcnUry  ennui,  61 1                ^^J 

lb  larynx,  5H6                              ^^^^ 

Favcv,  i6j 

in  tiotx,  J83                                 ^^^1 

Fitly  lumol.  196 

in  oiopliagus,  6oj                    ^^^| 

FcloH.  513 
bone,  51^ 

in  pha^a.  ^A                          ^^^^ 
In  netum,  6&1                          ^^^^ 

<ie«l>.  ill 

in  trachea,  J87                             ^^^^ 

tiuperficiu,  51] 

in  oicihre,  740                            ^^^^ 

F«monl  hemi*.  &46, 654 

Foi'i  agiiioritui,  350                           ^^^^ 

Femur,  <al«olom)r  Ihroogb  neck  of.  473 

Ftaclurc-«[niii«,  434                           ^^^H 

Feisuuon'i  bucrsllon  for  cleft   palate. 

Pnciuici,  306                                     ^^^1 

600 

Uanon'i,  3&S                                    ^^H 

Fevar.  151 

by  Gontre-eoupk  310                       ^^^| 

■*ep(k,8o 

caniea  o(  3I I                                      V 

coiie*-»,  368                          m 

•sthenic,  78 

hcniuirtiBi^ir,  345 

coniminntcd,  310                             ^^^H 

noTDiu,  79 

cnnipMr.  307                                   ^^^H 

{iriniuy  wuuml-,  So 

oomplicaled.  307                               ^^H 

xccoixUiy  wound-,  81 

<:uiniJuuiu>.  307                                          1 

^HT^^^^^^^I 

1 

;p^                                             IMDEX.                                                         1 

Fnctura,  coroiwuDd,  tRalncnl  of,  316 

Fncnm  of  tiyoid  tiMic.  335 

nwitui  ID,  J17 
d«lainH7  IB.  314 

of  iuynecal  canilaga,  336 

Ha^pumkti,  31S 

*<  le»i  JS*.  Wa 

itlrca.3ia 

ol  nwiv  bene,  333 

it^pl-W"""  >n,  vnictin  of,  Jt5 

uf  mctuttfpal  buiics  371 

exlnvaiitiou  dT  IiIochI  in,  jt6 

of  MtMHMl  booet,  J95 

"Kiacn-ttlck,"  jo8 

of  aanal  boiMt,  328 

imiiaclffl,  Jio 

o(atatkii,W3 
of  puclla,  3^ 

uiMMnpleu,  307 

tndlroU,  Jlo 

trBntvToc,  j86 

In  dfaotr-joinl,  361 

of  pel™.  343 

intn-ucoriiic,  Jll 

of  (lenU.  754 

low  U  (undion  in,  316 

■millipl^  J  to 

of  io»,3« 
of  raillui.  Jbj 

ntar  «lbov-}obr,  ]6l 

oonunicin  of,  31s 

above  Inaertion  of  prooMiir  radii 

ttdxtDA  >"•  3>5 

terei  maul*,  j66 

of  accutyulum,  ^6 

below  inieitiu*  of  pronaioe  ndd 

of  bunc*  of  (ool,  39J 

lort*  muule.  367 

of  cwi»ii,37i 

head  of,  36s 

of  eUvidc,  yfk 

lower  ertrcmity,  368 

unml*!  end  of,  351 

Dcek  of,  366 

»h*fto(,  34< 

'litft  of,  }66 

Monial  cod  of,  35a 

of  ribi,  337 

of  cDCcrx,  347 

of  cooul  <wtil>|[t>,  340 

of  ucram,  346 
of  i.c«pul»,  3J» 

of  IbIm  pclvit,  343 

•ciomion  procra  of,  353 

of  femur,  37  a 

OOfieni'l  procpn  of,  354 

Above  oondf  to,  383 

Klenold  cuvity  of,  353 

•stnaiMular,  37*^379 

neck  ut.  353 

ptal  trochaolct  ot,  3S0 

of  ikul).  544 

inincipBilni',  373 

CDni|)DUDd,  544 

long^iuctiiul  up  fium  knoe^  385 

•kpmtvcl,  {44 

Mpantling  eiihtr  condyle,  3K4 
ihah  of,  381 

nan-ilrprnsed,  (44 
of  ioner  table  of,  $44 

uppci  eurcmlly  of,  37s 
of  HbuU.  390 

of  outer  lalile  of,  S44 

punetuietl.  {44 

lower  third  of,  390 
nppeT  lira>tlurd>  «f,  390 
of  Uattna,  both  bona,  370 

nisplc,  J44 

treplilniii|[  for,  563 
v»ull  of,  544 

of  hunwruii.354 

of  [pine.  jSo 

anuonucal  neck  of,  354 

of  Mcinuni,  341 

at  bue  of  <he  conilylei,  361 

of  lupcrior  nuxiUnr  boiw,  331 

eplcondyle  of,  \(» 
_            cxWtnal  condyle  of,  360 

of  tibi*,  3SS 

tuner  matlrulni  of,  389 

■         head  of.  3$; 

of  ulnn,  363 

I          internal  cnadykof,  361 

onronoid  procCB  of,  363 

I          lower  fi.licuiity  of,  jte 

olecraDon  prooeu  of.  303 

1           thnn  of,  3{i) 

iiyloid  priMKa*  of,  365 

1          lori^icBl  necit  of,  354-30 
B         T-fnClurc,  361 

of  ijvomatic  nrch,  333 
piin  En,  314 

1         oppT  extroniitjr,  354 

pMhotogml,  ]lo 
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Fractures,  Pott'i,  301 

prelemaloral  mobility  in,  316 

icpair  of,  330 

simple,  3<* 

sponlaneous,  310 

stellate,  310 

strain-,  308 

symptoms  of,  314 

treatment  of,  332 

ununited,  310 

varieties  of,  306 

vicious  union  in,  328 

with  dislocation,  325 
Freezing,  death  by,  677 
K[ost-bile,  677 
F'umigalion  in  syphilis,  183 
Fungus  cerebri,  551 
Funicular  hernia,  653 

hydrocle,  760 
Furuncle,  679 

Gall-stones  in  obstructed  bowel,  614 
Ganglia,  512 
Gangrene,  109 

acute,  113 

amputation  for,  121 

chronic,  no 

clasiiilicalion  of,  109 

decubital,  izo 

diabetic.  117 

dry,  109,  no 

formi  uf,  109,  no 

from  ergotism,  I17 

fnim  froil-bite,  118 

hivipital,  115 

moist,  109-113 

of  penis,  7J4 

I'oit's,  no 

Raynaud's.  116 

senile.  III 

septic,  I09-II4 

^ymmetncal,  J 16 

traumatic  spreading,  115 
Ganijreiioui  ap|jendicitis,  623 
Gant^s  oper:ilion,  475 
Gastroeniercatoray,  6l2,  636 
(iastroslinny,  635 
Gauze,  antiseptic,  preparation  of,  783 

aseptic,  preparation  of,  7S4 

Iodoform,  preparation  of,  784 
GcnitO'urinary  organs,  diseases  of,  696 

injuries  of,  696 
Gena  ralgum,  520 


Genu  Talgum,  odeotomy  for,  471 

Yuuin,  521 
Germicides,  chemical,  24 
Gibson's  taand^e,  689 
Girdner's  induction- balance,  550 
Glanders,  163 
Gleet,  74S 
Glio-sarcoma,  213 
Globus  hystericm,  604 
Glottis,  oedema  of,  5S4 
Goitre,  779 

cystic,  779 

exophthalmic,  780 

librous,  7S0 

pulsating,  780 
Ganococcus,  32 
Gonorrhoea,  743,  745 

bacillus  of,  31 

in  female,  749 
GtHiorriKxal  arthritis,  412 
Gout,  rheumatic,  416 
Gouty  urethritis,  742 
Grafts,  omental,  634 
"  Green-stick  "  bscture,  308 
Growths  in  female  bladder,  736 
Gummata  of  syphilis,  179 

scrofulous,  142 
Gunshot  wounds,  149 

of  abdominal  wall,  6lo 

of  arteries,  244 

of  head,  550 

primary  hemorrhage  of,  Z54 

HfUATEMKSis,  257 
Haematocele,  760 
Hematoma,  14S 

of  dura  mater,  552 
Haematuria,  696 

vesical,  714 
llsmoglobinuria,  697 
Hi£iiKip(y<iLS,  25  8 
Hallux  valgus,  523 

varus,  523 
Halstead's  suture,  632 
"  Hammer-toe,"  523 
HareJip,  597 
Head,  contusions  of,  53^ 

diseases  of,  530 

gunshot  wounds  of,  55^ 

injuries  of,  537 
Healing  by  first  inlention,  73 

by  granulation,  75 

l^  second  inltttlioa,  74 
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Hcdiv  bjr  AM  btoAw,  71 

HcHt,  diMHCi  and  iajndH  d,  114 
Heberdeo'i  nndnriaei,  417 
Hdneke-Uikolici  opMiM^  Ct] 
HcBKaifaisc,  S44 

arrcit  0C151 

a^allMV,  trMtmcat  o(l$3 

cenbnl,  54) 

conKCUtive,  J58 

cotutirutionikl  tynpteo*  a(  144,  S45 

ulnulumi,  543 

eitnunednlluj,  580 

following  kmpulation,  76a 
laleral  lithotomy,  156 

fimn  bladder,  156 

Irom  cerdval  unni,  151 

from  deep  palmRr  arc^  149 

Erom  diplof,  351 

from  ear,  255 

{ram  incomplcie   dinuoD  of  aitay, 
»50 

Irom  jntercosud  uteiy,  351 

from  inlernal  muiimujF  utet7, 351 

from  large  bowel,  357 

ftom  leech'biie,  255 

from  lung,  358 

from  ]Ki1niar  arch.  249 

fruin  ;>r03late  gland,  256,  69S 

from  punctured  wounds,  J5( 

floni  smalt  bowel,  357 

from  smmach,  257 

from  loolh-sockel,  352 

from  utethra.  Z55 

from  vessels  id  bony  canal,  35 1 

in  abtlominal  section,  253 

intercurtenl,  35  S 

intennediate,  3;8 

intra-abdominal,  153 

intracranial.  542 

inlramcdnliary,  580 

)itiniaiy,  golden  rules  for  procedure 
in,  249 

reactionary,  358 

rectal,  255 

recurrent,  258 

renal,  357 

secondary,  35S 

subcutaneous,  355 

subdural,  543 

umbilical,  355 

urethra),  69S 

uterine,  257 

Hemonbagic  fever,  345 


,  »t% 

Hfwihufck,  654 

HmliiHj  qrphilii,  188 

IwMiiwiil  at,  190 
HoMi,  abdiXBiBa],  6fo 

MMinMtf  1  TMfctiM  aft  653 

cvdK^SSi 

d^ihngnHtic^  654 
dlnct  ingainal,  ^3 
feaianl,654 

&arid^  HfMntiaa  fbrtvlkaleHC 
><64fi 

a^M|i  optntfoa  fiorndicd  one 

SilMA  opcnttoafbr  ndinl  can 
of.  646 

(uncBlar,  ^3 

tDcsiccnted,  641,  647 

infiiitile,  653 

inflamed,  641,  647 

inguinal,  Basiini's  operation  for,  646 
Macewen's  a>eration  for,  643 

into  foramen  of  Winslow,  654 

irreducible,  641,  646 

Liltri's,  649 

lumbal,  654 

obstnicled,  647 

obturalor,  654 

of  brain,  551 

of  muscles,  jog 

perineal,  654 

pudendal,  654 

reducible,  641 
radical  treatment  of,  643 

seiilic,  654 

strangulated,  641,  648 

umbilical,  654 
radical  cure  (tr,  646 

venliBl,  654 
Hernial  sac,  640 
Herniotomy,  651-653 
Hesselbach'i  uiangle,  653 
Hey's  amputslion  of  foot,  773 

internal  derangement  of  knee,  464 

line  of  amputation  of  foot,  773 
Hip-joint,  diniticulation  at,  777 
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Hip-joiat.  «xcIilon  nf,  491 
tubcrciiluii*  uf,  4<M 

InRamBMtion,  di*coluntioa  10,45        ^^^| 

<UM)tdetei]  fiioclioiM  in,  46                 ^^^H 

lli[ii)acr*tie  counienance,  615 
H<Hi|;ltlii']i  <Uicue,  Z03,  685 

dBulon  of  iTinph  in,  8i                     ^^^H 
of  icruni  in,  81                              ^^^^| 

Holl.iw-locil,  sa  j 

exieiuuon  of,  40                                 ^^^H 

Motni.  cuoiicouB.  lis 

exuiluion  of  fluids  in,  36                   ^^^| 

rionlcy'i  cjOomeWr,  S33 

imiainnenl  of  ipcciil  fancllont  11^       ^H 

Uou'einaid'i  kotc.  514 

.^fl 

Huli-liinwn'fc  leclh,  I90 

local  ifiDptomi  of.  41                        ^^^H 

llydui'i  mola  □(  jirt|;nAiiC]',  >0J 

(reatmoit  of.  48                             ^^^^| 

Ujdmioriim,  1S4 

mii-iuiDii  of  l}|aod-corp*>*<^M  '"•  3T         ^| 

H)ilniicc)>1iilocde,  536 

of  aLilmoi  of  Highnran,  58]             ^^^^ 

HydtiicI':,  TS8-760 

of  uicnci,  117                                  ^^^^1 

llydtticcpluiit:  ay.  $54 

bone,                                             ^^^H 

H)-(lroceplialui,  537,  551 

lIjiJroi.'cii,  rcciiil   ituufllMlon  of,  60S; 

of  linun.  liBumBlic,  551                     ^^^^| 

aerro,  514                                         ^^^H 

616 

of  UKthra,  741                                   ^^^^1 

HydionephrMis,  707 

vcln>,                                             ^^^H 

I  ly Jroiiliabiiii.  r6> 

mcilliilioii  of  circulation  in,  36          ^^^^| 

Hf  dranhachnls,  jM 
lIrphomycel«,  IS 

|Sin  in.  41                                               ^^^H 

purulent  Infilmlion  In,  87                 ^^^^| 

Hypodenntlk  taieadoDi  of  msrcuiy  in 

rrpir  in,  73                                              ^^^H 

typUUt,  183 
HypMpa^iu,  751 

rFinrdRiion    of   the    ctrculukm    in,         H 

34                                                        ■ 

Hyitcna,  ptrn»ninl  Mienialft  of,  578 

trwunuic,  $77 
HxtUrldl  JofnC,  430 

MBi^uiion    of    the    cucalwcn    la,         ■ 
*wellla|[  In,  46                                   ^^^H 

Uriclute  01  tnophogtu,  604 

t)rmptDni«  of,  4*                                 ^^^H 

lernunationii  of,  4 1                             ^^^^| 

itcatmcni  of.  47                                 ^^^H 

lunn  (inleUituI  obMniction),  613 

vucutnr  chin|;e>  in,  31                        ^^^^| 
Inftvninalocy  utricMrc  of  urMhn,  750        ^^k 

lli>c  ■hiccw.  99 

ilio-femwal  triangle  of  Etiyiml,  37J 

Ingrown  loc^nil,  68z                                 ^^^^ 

ImoianJIy,  19 

Inguinal  oolouoiny,  639                        ^^^^| 

Inconiincnoe  of  rclvntlon,  711 

InuculBiionsproCoMiireinJ  pnv<alit«^^^H 

Indirect  c«lt  <iiviiion,  76 

^^H 

IndoclioD^alince  of  Girdner,  550 

InMCts,  biiei  and  idn^i  of,  157             ^^^H 
Iniitumcnu,  (liUnroctton  of,  781             ^^^| 

liUitrciioii,  114 

iBfcctiun.  miic'!,  30 

ImuAUlion  nf  ur  in  ruMucc  of  bladtler,         ^| 

MCOndkl)',  30 

716                                                      ■ 

icptlc  1 15 

of  byilrajjen  |^  In  niplure  of  blad-         ^| 

siphlliclc,  mUcd,  168 

dct,  ;i6                                       ^^B 

Iiifecuvc  tinu*  (hrombmi*,  $59,  566 

in  njpiuTCof  inlntiiw.feB               ^^^^| 

tiilUmmUioii,  33 

>n  [upiuic  of  xtomach,  607             ^^^^| 
InltMC'«ul  ncural|[ia.  504                       ^^^H 

cauMs  of,  41 

diMM*  io  perivucular  Ibme*  in,  ]S 
drenhlory  cliiini-n  in,  33 

Interdmal  »]]]lnlf,  335                                   H 

Internal  denngemcM  oi^  knM,  Her**,         H 

djMilication  of,  39 

464                                                      ■ 

caiuliniiional  tympUoM  of,  47 

Interpolation  In  pla«lic  iwfeiy,  694               ^| 

botlnienl  of,  60 

tnl««inal  anatloinoti*,  fr}7                             H 

dennfentnt  of  ihcorbcnB  in,  47 

wiih  ringi  (Scnni),  637                  ^^^B 

of  MCntiom  in,  47 

without  iini^  (AbM'i),  63S            ^^^^| 

dupedonin,  37 

ImplMtvion,  637                                ^^^H 

8oo 
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.«t3 
ciladii».6t4 
c—ri  by  fccalKCT—Wii^  6l5 

b^fxa^a  bDdia,6l7 

^  Sall-Hooci,  617 

615 
diMificMtoD  of,  613 
complete,  613 
iBiuauuccptioB,  614 
pBitial,  613 

paaoge  of  %  nfa«  ia,  619 
Kal  of,  616 
MmvnUtiaii  cancd  by  TohalM, 

I17  band*,  614 
ia  «patBiw,  614 
rtrictnre  of,  614 
umtment  of,  6ig 
tnbcTculosU,  143 
Intotine,  itsectiwi  of,  636 

iDiure  of,  G31 
Intrakition,  potiid,  I  a; 

*ep<ic,  iz{ 
Intracnntal  hemonhage,  54a 
Intubation  of  larynx.  5S5,  591 
lotussusccption,  614,  016 
Involucrum,  jo: 
Iodoform  gauie.  7S4 
Iritis,  rheumatic,  1 77 

Syphililic,  177 
Iichto-rectal  ab>css,  663 
Islhnius  of  thyroid  gland,  posilion  of, 
59° 

Jacket,  plaster  of  Paris,  and  juiy-cnasl, 

S7S 
Jacob's  ulcer,  107,  ziS 
Jarvis's  atljiislet,  435 

Jobeit's  suture,  631-J6J4 
ohnson's  method  of  preparing  catgut, 

783 
Joint,  Brodie's  (bjrstencal),  420 

Ourcot's,  419 

shoulder-,  dislocation  of,  441 
Joints,  aspiration  of,  480 

diseases  and  injuries  of,  395 

excision  of,  4S1 

looae  bodies  in,  438 

neuralgia  of,  431 

itnuiiaDS,^ 

tabacnlmi  of,  144 
Jone*'i  nanl  iplkt,  331 


Keen's  B^od  of  T— t:,ff  ^  0^ 

didoctted,  701 
BeMiBb7(W 
l*io«£nor,  7(M 

(VentiaB  on,  709 
petfcnlinc  woud  o^  jM 

nptacoCyaa 
NTEic>l,7a8 
Knee,  hiiiiiLiuaid'a,  «t^ 
opemdoiB  ^ooj  48X 

't'*'**^,  41*7 

enuianof,493 
KBock-kDee,5ao 

MtMUm;  for,  471 
KfldMi*!  Kcdiod  of. 
fin 

lir  ||Ml HHIIB^,  6l(] 

of  Tedndi^  ■*»"iiltlcr-W-rt  ^M^ 
tioiu,444 
Koch's  ciienit,  25 
tuberculin,  146 
Kraske's  operation,  663 
Kyphosis,  568,  573 

Laminecttomv,  583 
Laparotomy,  629 

exploratory,  705 

in  intestinal  obstraction,  6ao 
Latdiceous  degeneralian,  404 
Large  inte^ine,  identificadoii  oT  fioS 
Laryngolomy.  quick,  591 
Laryngo-lr.icheotomy,  593 
Laiyni,  anatomy  of,  5^ 

diica^es  and  injuries  of,  5S4,  cgc 

inlubalion  of,  593 
Law  of  Colles,  188 

of  Milller,  193 

of  Vircbow,  192 
"  Lawn-tennis  Him,"  508 
Lejomyomato,  204 
Leiter's  coil,  396 

tube?,  415 
Lembcn'i  suliire,  633,  635,  638 
Leptomeningitis,  551,  554,556 
Leucumaloes,  27 
Lipition  in  lahaiitie,  369 

m  txiangU  of  elec^oiv  382 
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LigalLoD  in  tiianglr  of  nKOsitjr,  383 

LTmphulc  ^lanilit  luberculoai*  of,  144            H 

oT  utoja  in  conlinuirf,  265 

warlk.  604                                                   H 

of  uilluty  utciy,  174 

Lxm^ihatia,  diseain  ud  injnhc*  0^  68j.^^^| 

'             of  bnehiiii  siltry,  371 

nuicoac.  6S4                                       ^^^H 

of  cuotid  utcry.  cummon,  xSo 

Lymphoma,  nuJi|[iuuit,  68$                    ^^^^| 

cklernxl,  iSj 

I.ympbomiii,  aoj                                   ^^^H 

inienAl,  3S4 

Lymphontitra,  ^4                                ^^^^| 

of  donalii  |j«iIu  uleiy,  18$ 

Lymph oaatcdma.  313                           ^^^H 

of  fcmor*]  iftei;,  290 

Lyua.  161                                             ^^^H 

of  iliac  uleik*,  1913 
of  lingua]  ICU17,  aSs 

'^^^^H 

MACKweit's   operalian   for   congeniU]        ^| 

bcmia,  644                                    ^^^1 

of  iwpliKal  anor,  190 
of  radial  artery,  368 

In  tngulnal  hernia,  643                  ^^^^L 

of  tuljclavtau  utciy,  177 

for  knocL-kncc,  471                       ^^^H 

of  libial  artnjr,  anl«ricir,  187 

niprs  mcalB]  triangle,  534                  ^^^^| 

poftciiar,  1S9 
of  nlur  «MetT,  371 
I.inc  of  Ntlaion  in  lnir«cR)»ulu  fnctute 

Maooelouia.  3la                                  ^^^H 
Macula  eruption  of  lyphUii,  173           ^^^^| 

Mndunt-foot,  I9                                     ^^^H 

of  fomur,  37 
Line*  of  ampuuiion  0   foot,  773, 773 

MniiODnciivc'a  luethratome,  7JI            ^^^^| 

MBllgniinl  vdcnu,  157                           ^^^H 

Lipomnla,  196 

lumur*,  194                                         ^^^H 

I.iquur  CxXuniiii,  547 

MnliiiKtiint;,  SJ8                                           ^^^H 

l.ilfranc'i  unpulation  of  foot,  771 

LuUi't  CjBilidc  nuic,  7&t 

LiMon'i  niodilicif  citculu'  uDpulatloii, 

Mniiiic  spoa^;ci,  pCFpontioo  of.  783                ^| 

Muon't  pini,  330                                   ^^^^k 
Hulold  diieue,  557                              ^^^1 

76S 

I.ilholapBjiy  ;jo 

mppuiBlioo,  opcnli'iD  f«,  565           ^^^H 
klaiuluy  •nlram,  alaceaa  of,  J&j          ^^^| 

Id  miUc  diildicn.  733 

Haydl'i  opeislion,  639                           ^^^H 

l.ithotURiy.  7^6^  71S,  735 

McBainty'i  point,  Aiii,  614, 63&           ^^^H 

Lilholrily,  rapid.  730 

Mflniyre  iplint.  383                              ^^^1 

Ullrt'i  hernia.  G49 

Uealotoipy.  751                                     ^^^H 

Local  Muotliclics,  666 

MeUut,  UrictQtc  of,  yjl                        ^^^H 

»l»ck,S77 
venBTCa  »ar«,7ja 

MNkcl't  diverticulum,  614                   ^^^| 

Mrni^tc'i  diKaw,  176                           ^^^H 

l-ockjaw,  133 

Mcningiiii,  5J7                                           ^^^H 

liOddodx,  403.  ;6S.  w 
\Mitat%  oprntiion,  613 

tranmittle,  5$!                                    ^^^H 

tabcrculoiu,  553                             ^^^H 

Lnmbago,  J04 

HeninBOCclc,  S;6,  tfA                          ^^^1 

Lntnbat  abscoB,  403 

MeniuKO'inyelllu.  578                           ^^^H 

hernia,  654 

Ueningo-lnyclotclc.  566                        ^^^H 
Mercurial  inuncljonf  In  ijphilU,  181             ^^k 

uephrtclua;7,  7 10 

I.umpy-jav,  19 

MdACMin]  bonn,  exdtion  of,  490                H 

l.ung*.  dixtud  and  injnria  of,  593 

Meiuiatic  abtoeia,  138                                   H 

Lupus,  I41 

MeilioiU    of    dBtingniihii^    between         H 

in  Uttiaiy  (yptulit,  180 

larcc  and  io>ll  bowel,  609               H 

Luxations.    Sn  Diil»<alum. 

Uicrobci,i7                                             ^1 

Lyinpb,  S3 

anugoninie,  30                               ^^^H 

Ljimpbadeiiiti*,  683 

of  mppurallon,  31                              ^^^^| 

LymiihanKtioRiati,  109 

jtlaocnial  tranandnion  of,  30             ^^^H 

c«*cmow,  3  to 

Microcephaliu,  J3S                                 ^^^H 

Ljrmplun^MUxu,  684 

Micro 'Otguusni,  17                               ^^^H 

LTUpbanpomB.  6&4 

Uicfofihyu,  iS                                       ^^H 

LfO^hxiKitii,  683 
tl 

MiciWMitt,iS                                  ^^^H 

W  3 

BIH 

1 

802                                            /AU>£X.                                             ^M 

Midurkion,  freijueacy  of,  699 

N«iM«^  iMcUiM,  3a                                  ^1 

MitutT  matarfiia,  2^1 
Miaart  tlborr,  JI4 
Mixed  lalodMlt,  30 

Ntkion^  Ibi^  ^4                           H 

NnwIuBM,  i9t                               ^M 

of  Kn-iilUt,  16S 

hnbar,  71a                                    ^H 

IUB«n,ll3 

Nrpbrillc  colic.  705                            ^H 

Unlet.  hjMtd,  of  prtsuuicT,  aoj 

NcphroliihMainx.  709                      ^H 

Ui^itct  ooium,  30S 

Itvfimiaimfby.  71 1                          ^^ 

MoUnoUB  Glnoom,  198,  »yf 

Ncphioumjr,  709 

Ncrrc,  infnKirbiul,  neuMtoiny  of,  $29 

Moftoplct:''''  tmsiiintlc  hysieiicsl,  578 

MaonsVdrei'ingi,  jsi 

imMire  upoii,  5>6 

tdiiic,  suttchiDg  of,  S>9 

Mcrbt  J  gtowilu,  191 

u)narti<liil.  DMRCtu«n7  oC  S^ 

McirlnK  cuiaiiiu.  400 

Ktrvc-divitlan,  ini|it«e  chaaga  tn,  516 

Moiplxn,  t'it 

Ncm-nilDn.  517 

Matlifiullao,  log 

NttVB,  cootmion  of,  5X7 

Monon'i  Hull),  ;j6.  5^7 

■leganerinoD  of,  jsj 

MutlKtl'  niJtki.  ToS 

infludinalio*  M.  5^4                           ^J 

MolWKWl,  SJiSJ* 

MouUi,  18 

opoaUioru  on,  J17                           ^^| 

Muuili,  iliMxtc*  of,  ^7 

IHiitcIurcd  wonitdi  of,  517              ^^| 

Mucuut  {"'t'^^n  '"^  (yiJiilK  t7S 

iTgvnmtion  ol^  515                        ^H 

M  uILIociiIm'  cf  tiic  Itirann,  lot 

KCtkm  of,  S>S                                ^H 

Hiiiyhfi  button,  659 
Uucle^  ouophy  of.  JU5 

Kovoui  feter,  79                               ^^M 

Nc<ii*l|:<a,  515                                   ^H 

^^_           cuiitndioiu  of.  S09 

mtncolal,  504                               ^^M 

^^B           C)^lluiun^  of,  (07 
^^1          dcf^nunlii.'n  of,  jo6 

(if  jcuDo,  411                               ^H 

of  uvoipi;  iRaiiMiu  of,  Jij          ^H 

^^B          di^ua  kfid  injaH0  of,  503 

Nwuuttmita,  Umuomk.  576             ^H 

^^H            hernia  a(.  509 

Nniractuy,  S**                                 ^H 

^^1          lifpotroi'lij  of,  50s 

Heuririi,  $24                                  ^H 

^H          nature  of,  508 

malUple,  $14                                  ^^| 

^H         saint  of.  joS 

HoHoiaa,  30J                                ^H 

^H         tunun  of,  J06 

XtufomoU.  M}                                 ^^1 

^^f          wounilB  of,  SO7 

iMumiUic,  20S                             ^^M 

MbmhIm'  tfaeumuiini  (injal][ia},  ytj 

K<uK)p(Uhle  uihtilia,  419                  ^^M 

MyooM,  205 

Ntvronhitptij.  527                            ^^| 

1               Myonuu,  )04 

Neunitomf,  JtS                                 ^^| 

1                  nloine  intruanml,  aO$ 

KilTiHU  oudc,  666                             ^^M 

1               HyuMtit,  J05 

N»)i«l>>as  llcUnkn'i,  4>7              ^^ 

1                  oxificun,  J06 

KoaB,tl8                                                1 

1               MjrxomaU,  toa 

NomuJ   >aU->oliilx«  \m  ikm-mtUiim,  1 

Hyxu-nrcoiuU,  20} 

6*1                                                 1 
K<M.  tjtt%a  ludics  to,  sSj                      1 

N^.voiD  lijwRin,  109 

iqnriaB  of,  583 

Na'^v*  IrjHirnu,  11)7 

Niciiei,  jj; 

OvrRucT*OM,  iiuHtiMl,  6(j-6ij  ^^ 

NiiN.  -iUctsa  of,  678 

Otniinilor  httab,  654                        ^^1 

NBIiform  tluill,  189 

OiloMo«au.mi                               ^^* 

1               Neck,  (tl>n),>Ic|  of,  178 

0'I>v7ci'*  opcnUkoi  d  bUatxkiu  of 

' 

1               Nccroti*,  joi 

btynx,  S9J 

1 

^^L           tuaGuladon,  1 18 

^H       N«edk,  ca]yx-eycJ,  frjl,  6}S 

■ 

of  sloItU,  $84                                   J 

Bi2iH^^ 

Odcacaf  lu]mz,  sS* 

OMeotomr  for  hallux  valgn*,  476 

(BNpliaen]  boBglc,  604 

figt  latlpct  equina- moi,  476 

(EM^igMUnny,  60J 

fnr  (alipea  cqiiiiiilt,  477 

QN|ih*eui,  ducasts  of,  }97 

for  unuiitied  fraciurc,  477 

eMUon  of,  605 

br  Tidout  union  of  fiBCtare,  476 

fotilgn  bodiM  in,  tej 

linear,  470 

ttriaim  «r,  603, 604 

lonriluJSnal,  *97 

of  iluift  of  (dnor  below  Uochanieit, 

Ogtlon't  opcniiion,  473 

OmcBUl  tnTi,  634 

475 

Onycliift.  68> 

lhrau|>h  orck  of  lemur,  473 

nwlipiuu,  683 

0<m£ow  of  teieaiioD,  711 

Opentiou  f(N  harc-lii',  59S 

for  mulolcl  (Dppurmlion,  565 

PACHVUtHtMUTIl.  SSI,  SJt 

Toi  ttona  in  womon,  7J4 

Paoqneltn'a  onlety,  717 

fetrarix  of  leg.  i6i 

PaUw,  ckfl.  S9T 

PMlmM  uth,  neaK>iihaj;c  of,  149 

MBrdl'i.  639 

00  abdoincn,  619 

paoriiAb  In  *7pbilU,  178 

on  blutdn.  ttb 

Pancmlilit,  neat*  hemortha^.  618 

on  booei,  470 

FlqUtooMii.  115 
hpabt  STfAiltitei,  174 

on  brmla,  503 

on  kiilncy.  709 

PancoaMJ*  aurtcull,  afe 

on  ncnrn,  KX} 
OD  iknil,  503 

poioaidii,  >6o 

ibondi^  S94 

on  ipliie,  583 

pMmlTil*,  h7«crtcal,  $78 

on  vtKcular  trMom,  160 

intTphilis  178-180                            ^^^ 

pntMniion  lot,  781 
technique  of,  5&t 

hnfihimaiii^  74)8                                     ^^^1 

Pkt^ilcgla,  idia  of.  577                            ^^^H 

Opium-polioni'ie,  J41 

UiHic  nrBhiif  in  rncturt  of  bate  <A 

Parke'k  loluilon.  591                                ^^^H 

PantuiTChU,  511                                         ^^^H 

*kuU,  548 

PenU,  anputitioa  of,  755                      ^^^H 

Orchid*,  7J7 

GMoerof.  7$4                                    ^^H 
dlitmt  uid  injufta  of,  736               ^^^H 

0«  Caleb,  cxcblon  of,  394 
OnilicuD,  m^oaili*.  506 

buiDi«  of,  754                                  ^^^1 
KUicnac  of;  754                                    ^^H 

OHeitis.195 

iliumoiu,  196 

PolonUa][  ului  of  foul,  107                   ^^^H 

OitM-aithiitii.  416 

Pttricwdintn,  ia4                                       ^^^H 

OiwocUaU,  jai 

PeriiMa)  brniw,  736                             ^^^H 

Owco-noUoa,  305 

cjKloMniij,  Uienl.  73s                          ^^^H 

OMcomMB,  aoo 

ncdian,                                               ^^^H 

0>lrO'Ri^Flitit,  acale  difTuH,  303 
thmnic,  30f 

heraia,  6J4                                             ^^^H 
icoion,  CiKk'i  method  of,  740            ^^^H 

OttcO'pcrloMuU,  196 

Pcflnephtic  ahwn*,  7«A                               ^^^H 

diffu^397 

Pninqiliiitiv.  706                                            ^^^H 

OltKftaUie  pirlaalitii,  39S 

rcno-lilLi.  chronic.  198                            ^^^^| 

TWtoiiBai  u  •■dde'joint  diwMc  409 

in  lyphlHs,  I??-'/?                                  ^^^| 

I'cfMoiituin,  ioFIm  or.                             ^^^H 

Oitcowopte  ptint  of  qrphilli,  177 

OMcMomc,  471 

tobrrculowl  of,  I44                                ^^^H 

CHuotomf,  470,51s 

PeriUniiii,  <i6                                      ^^^H 

cuocifaini,  471 

flbrleo-fdlMlc,  607                                 ^^^H 

foe  bent  llbls,  473 

ploMie.  6a6                                        ^^^H 

for  faulty  ukykdl  of  hip-joant.  473 

priniai;.  6f6                                            ^^^B 

of  knee-joiat,  475 

tall»e  cuhaitlo  in  wcanneni  dT,  61 1,           .H 

for  Ef no  mlfum,  471 

63S                                                  ^^H 

«CH 
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tabMCalar.f 


■Md^  DIP 

i? 


fto».5*3 

F1i»ni^— ■  I'S 

IlMgocjta,a8 

Phamjtadi,a8 

Phaluigti,  exdrioa  o(  49D 

Mnnloo  tnmor,  618 

Hiim<»i«,7S4 

PUelutii,  335 

PUnMMnip  n3 

PiloiftH 

Pirosoo**  Mnpoutiaii  erf  bol,  774 

nscoital  trammbnoD  of  mienmi,  30 

Flatter  bukd*^,  nnonl  of,  Gga 

nntnof  Am  in  componKl  Runn, 

3>7 

Pluter-or-Fkrii  b«iid*ge,  693 

FUidc  tnrgeiy,  693 

Plenra.  diieuei  ■od  JnjsriM  tH,  593 

Pleuritic  efTusion,  593 

Plcnmdynia,  504 

Pneu malic  aspitiloi.  480 

Foi!OD-ash,  678 

Poison-ivy,  678 

PoiioD-osk,  67! 

Foiioaed  wounds,  149 

Polydactylism,  530 

Polypi,  103 

Glnoal,  198 

Bethr,  305 

gelalinouB,  203 

nasal,  203 
"Port-wine  stains"  of  iltin,  aog 
Potfs  disease,  573 

fracture,  391,  466 
Preventiire  inocuUciont,  39 

Irepbining.  J4G 
Primaiy  amputation,  761 

anKslheaia,  673 

perilonittt,  636 
Probang,  bone-hair,  604,  605 
Proctolomv,  66 1 
Prnrtate  gluid,  diieasei  and  injuriea  of, 

736 
hTpenrophy  of,  755 
Pnidalic  alnccM,  748 
FNMatitii,  748 
ProtcctiTe  inocnlsliou,  39 


IVnltai  of  Mm.  S6s 
"5 
♦3 
■94 

I^pBiBf'Me.  1S4 
PwIcmU  httnfa,  «S4 

FMrid  fattskaaaa,  li? 
Tfywm\%,  iK-ia7 
»*  ■■-■    -„/*       ' 

^NV^'c  OMRJ,  31 
l^nnqihTni^  yoB 

Rahb,  i6a 

Railway  ^ne,  57S-S77 

Roiiiila,  601 

Ray  fangm,  19,  33,  ift. 

Reaction  of  degeneration,  5x4 

Reodioauy  beiiiorrha|>e^  3  eg 

Rectal  imufflatioD  of   hrdRweD,  6* 

616 
Rectum,  cancer  of,  661 

deanling  of,  785 

diseases  and  injuriea  of,  654 

excision  of,  661 

foreign  bodies  in,  663 

prolapse  of,  658 

iCricture  of,  660 

nicer  of,  6s9 

wounds  ol,  663 
Recunent  bemoirhage,  358 
Reduction  of  hernia  tn  mm-,  £eo 

at  maitt,  650 
Reef- knot,  168 
Renal  calculus,  703 
Repwr,  73 

Reptiles,  biles  of,  157 
Resection  of  bones.     See  Sxtitioit, 

of  intestine,  636 

of  joints.     See  ExtiiioH. 
Residual  abscess,  144 
Reipiratoi}'  organs,  surgery  of,  jgj 
Retained  testicle  7^7 


HiiS^^^V 

iffDsx.                              So; 

J 

Kclecliun  of  unnc,  711,  748 

Scalp,  alBCCM  «r.  534                            A 

H 

incMiiineiic«  of,  711 

cindd  aoeuiyim  of,  534                     1 

^^1 

Kdinilli,  dilTiucd,  d(  lyptulis.  177 

c?«.of,JM                                           1 
dueuKS  ot  534                                      1 

^^1 

Krri.-'iclliiieiit  in  |ilai(iC  Wtijen',  6^ 

^^1 

local  cuiiiiiwus  h]r|xnropbies  of,  ^4 

^^H 

Rlubdumyomau,  105 

lupiu  of,  SJ4 

^^ 

KliciiiiiiUjc  «tlhnli*,.4t4 

iiM>lc*or.534                                          ■ 

^^1 

^uul,  416 

nmi  of,  (34                                     ■ 
lumon  >»,SH                                  ■ 

^^1 

iriiis,  i;7 
tDnKolfu,  JD4 

^^1 

"farti  of.  534                                         ■ 
wtHUidi  of,  537                                     ■ 

^^1 

KhciiiiiBlitiii,  «cule,  414 

^^1 

chcunic,  415 

Sclu^JiiiycctM,  18                                     I 

^^1 

Kononhccal,  41* 

Scinhui,  ail)                                             % 

^^1 

niuicular.  503 

Sotdiocis,  568 

^^H 

Klicumuliml  ulhriti*,  416 

ScnAilo,  ^n,  >4> 

^H 

Rhtu  poiviiii  t'^fil^ 

SctaTaloilednaia,  141 

H 

Ribk  lEMcuon  of,  |a< 
Kibble-l  bwulage,  iSi 

Sdofxloui  gunuDalii,  141 

^1 

Seybala  «  a  cwuc  of  B|>|i«ndicit»,  6it 

^^H 

Klck«t>,  147 

Secuiidoiy  aintnituion.  761                       J 

^^1 

Kidcr'l  tog,  508 

Sidillol'k  ainputali'in  «t  l«{,  774              f 

^^1 

Korkiii  ulcer,  aiS 

SeipncouiMn  of  celU,  it 

^^H 

Kulnnito't  liuure,  53 1 

Seui'a  at^BiBlnt  fat  iuUaca|BDUr  Inc- 

^1 

HoMul*  of  tirptuii*.  t^* 
1      Roles  of  inhoiUnce  of  typhilis,  18!) 

liir«  of  femur,  377                          ■ 

^^1 

bone  platan  £38                                    ■ 

^^1 

«  Run  uouad,"  6Sa 

dccalciAcd  bo«c-chipa,  785                     * 

^^1 

KupLa.  178.  iSo 

nietliud  (01  i^lro-cnlerottomy,  R34 

^1 

Kupturc,  640 

S«p(icai11aiii*.4>i 
infection.  Iij 

J 

Sacko-ILIAC  Jcdnl,  dtieMt  of,  40J 

intuilcatlon,  115 

^^1 

"S«iWI«-b.clt."  S7» 

ptrilODitn,  616 

^^1 

SalivMuii,  184 

wcnUlds,  149 

^^1 

S^Ml't  opeMwo  for  fcmonl  hernia, 
446 

Septicmua,  125 
SequMiram,  301 

H 

Sapnonia,  115 

Senun,  cffuson  of,  8t 

^^1 

Suoocde  in  ayphtlu,  177 
SuMint,  alTeolar,  111 

Shock,  150 
local.  S77 

H 

black,  aia 

of  anntbwia.671 

^^1 

ciynpelia  in  Ucatmeot  of,  114 

Shonlder-jciiot  diataae,  409 

^^1 

glint -celled,  112 

cxQaon  0(483 
Sirnofinl'*  honeUM«  Mutnlqtirl,  764 
SiIiO*te-of-»ixlB  dronngiv  693 

^^1 

i:l">-,  ai.) 

^H 

licinunhagic,  llj 

^^H 

iTinpha-,  III 

Silk  saiui«>,  prcpamiion  of,  183 
Silkwonn  |-u^  [a«|i«iatbn  ul,  783 

^^1 

mdanolk,  :li 

^^1 

mlicd-oelled,  3ti 

Sinui,  108 

^^H 

myd^  ail 

rvpUueof,  J44 

^^1 

piMUcnn,  113 

Ibrambciii,  $57 

^^1 

Sarcomoia,  ito 

Uifcctivt,  s«9 
Sldo,  dueatM  at,  67S 

^^1 

louud'MUed,  213 

^^1 

■jBodU-celM;  111 

lypbilitic,  17a 

^^1 

Sajn'iknee^oiol  iplint,  408 
plxler-of-fiahi  jwket,  $74,  STS 

tDbneuload  of,  14a 

^^1 

Skia-paftini;,  6^ 

^1 

Scald*,  67s 

Rtnreidin'a  mOitfjA,  694 

^1 

«r  ^anU,676 

Thicncli'i  method,  695 

8o6 
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Skull,  fractuK  oT,  544. 

blouelting,  119 

Small  intEStinc,  identilicaliua  of,  6og 

Smith's  INaUian  R.)  »[ilinl,  383 

SiialLcs,  bilei  of,  159 

SouUics  in  bctetliiary  syphilti,  i8g 

Spcmiiiiic  cord,  diseues  knd  injuries  of, 

736 
Sj^hacrius,  1 09 
S^'iiia  bilida,  5^ 
S|'inal  CiUiu,  403,  573 

tur.l,  coiiiiiressioii  of,  580 
Ciiiicuuion  of,  579 
cuiitusiuii  of,  579 
wounds  of,  579 

cutvaluii:,  568 

]iyamt;]ii,  uijuries  of,  575 

niusule:,,  itljuiics  of,  575 
Spun:,  ;>iii;ular  curvature  of,  568,  573 

aukfior  curvatuic  of,  5*^  57^ 

niitero-jjostciior  cutvUuie  of,  571 

ceruicai  curve  of,  568 

congenital  ilcfonuiLies  of,  566 

dujlucaiion  of,  580 

fiijrsal  ciirvt  nl,  5t>i 

tra<.'lijr<j  of,  424,  3^ 

lr.(<-[Lirc-'ljskhL.iin>ii  Iff,  3M 

Lilcr^i]  cuj\.ilur<.-  iff,  5b9 

lunihiir  ciiivl'  oI,  56H 

0[<crj[t<'[is  U|>L>Lt,  5S3 

|^;lvk  curve  .A,  569 

|Mi^[i:iiur  cLirv^mrc  of,  50S 

|jrmiar)  <:urvu  uf,  569 

rjili^av,  575-577 

iuij;cr\  I  if,  500 

luiiior>  ul,  507 
Spinlltini,  20 
Spores,  21 

Si.  Aiilluiiij's  liro,  129 
Si:ipli;li>ctnci,  20 
Sla]ih)luc«ccub  pyogenes  ilbus,  Jl 
;nirL'U->,  21,  Jl 
tiireiis,  Jl 
Slaphyiurrhaphy,  600 
Slay-knot,  26S 
Stcctoiaceou'i  vomiiiny,  615 
SteiCoTjl  aj>pendicil]S,  622 
Slheiiie  fever,  78 
Slings  of  insects,  157 
Slomach.  cancer  of,  61 1 

cicatricisl  sleuosu  of  orifica  of,  612 

rupture  of,  607 


Stone  in  bladder,  717 
Strain,  50S 
Strain- fractare,  308 
Strangulation,  jntcHinal,  614 
Streptococci,  20 
Streptococcus  erysipelalis,  33 

pyogenes,  31,  32 
Stricture  of  inte^itine,  614 

of  meatus,  751 

of  cesofihagus,  6oj 

of  rectum,  66a 

of  urethra,  750 
Scromeyer's  anterior  angulu  iplinl,  4I' 
Strumoui  caries,  396,  299 

joint,  398 

osteitis,  396 
Subcutaneous  psinfnl  tubercle,  (98, 20 
Suggillation,  148 
Sulcus,  prccentral,  533 
Suppuration,  S4,  87 

of  mastoid,  operation  for,  565 

organisms  of,  31,  Sit 

without  orgaaisms,  33,  84 
Surgical  clcaoliness,  antiseptic,  780 
aseptic,  780 

dressings,  pieparaiion  of,  78^ 
fevers,  77 
kidney,  708 
Siituie,  Cushing's,  6jz,  638 
Cicriiy-Lemticrt,  632 
iJupuyJreii's,  632 
iiaUlead  s,  632 
Jutx^rt'i,  G32 
Lemben's,  632 
of  iiilestine,  t)j2 
welder's.  6j4 
Sylvius,  li-sure  of,  533 
Sjiiic's  miipuiation  at  ankle-joini    7,; 
.,nei;,776  •'" 

SyiiJii.t[)lJsm,  520 
Syii'pvial    membiane,   Imljiy    <legeTuTj 

lion  of,  144 
Syii..vilis,  39S-J99 
Sypliilide^,  172-175 
Sypliili-,  1O5 
aC'|L]ire^l,  Ib6 

jH'eelioiis  al  Imne^  in,  170 
uf  car  in,  176 
uf  eye  in,  177 
of  hair  in,  176 
of  joints  in,  176 
of  mucous  membrane  in,  175 
of  nails  in,  176 
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Syphilis,  aSectians  or  tettet  in,  177 

aiopecift  in,  17& 

■rteritis  in,  178 

liubo  or,  171 

catairhil  iDfiammationS  in,  17J 

chancre  of,  168 

choroiditis,  disseiniiialeil,  in,  177 

candylomUa  of,  175 

onlinuous  tieilmciil  of,  iSa 

dactylilis  in,  190 

deafness  of,  190 

etythema  of,  173 

fumigation  in,  1S3 

genial,  172 

gummata  in,  179 

heicditaiy,  166,  iSS 

hypodeinutlic  injections  of  mercury 
foi,  1S3 

infection  in  utero,  1 88 

inflammation  of  tongue  in,  180 

initial  lesion  of,  16S 

inlermediate  period  of,  177 

intermittent  tieolment  of,  181 

iritis  in,  177  • 

macular  ciuptjon  of,  173 

mercurial  iaunctions  in,  iSl 

mucous  patches  of,  175 

naliform  skull  in,  iSg 

obliteratire  endailerilis  in,  178 

of  miicuu.s  membranes,  175 

osleoscopic  pain  in,  177 

palmar  psoriasis  in,  178 

paralysis  in,  178-180 

periods  of,  167 

periuslitis  of,  177-179 

primary,   1 67 

reminders  of,  177 

retinitis,  <iiftiised,  in,  177 

roseola  of,  173 

Tuks  of  inheritance  of,  iSS 

secondar)',  172 

simlFits  in  lirredilary,  189 

tertiary,  178 

tijiisiN  in.  175 

Craiisniis&ion  of,  t66 

Dfatnierit  of  primary  stage  of,  180 
of  secondary  stage  o(,  181 
of  tertiary  stage  of,  187 

ulcers  of,  179 

warts  of,  1 75 
Syphilitic  sarcocele,  177 
^pbilodermata,  172 
Syringo- myelocele,  56G 


Tabbtic  arthropathy,  419 
Talipes,  521 

calcaneus,  521 

equino-vBTus,  osteotomy  for,  476 

equinus,  521 
osteotomy  for,  477 

valgus,  Sil 

varus,  521 
Taxis,  649 
Teleangiectasia,  209 
Tcmporo-sphenoidal  lobe,   hIucwhi  id, 

SS9 

Tendo  Achillii,  tenotomy  of,  515 

Tend  on -lengthening,  516 

Tendon  suture,  516 

Tendons,  diseases  and  injuries  of,  503 

dislocation  of,  509 

opeistious  upon,  515 

rupture  of,  510 

wounds  of,  510 
TenO'Synovitia,  510 
Tenotome,  515 
Tenotomy,  515 

in  torticollis,  519 

of  lendo  Achillas,  515 
Testicles,  diseases  and  injuries  o^  736 

excision  of,  758 

retained,  757 
Tetanus,  133 

antiloxine  of,  137 

bacillus  of,  31 
Theeitis,  510 
Theory  of  Cohnheim,  193 
Thiersch's  method  of  skin-grafting,  695 
Thompson's  diagnostic  questions,  700 
Thoracoplasty,  596 
Thoracotomy,  595 
Thiomlwsis,  lai 
Thyroidectomy,  7 So 
Toe-nail,  ingrown,  682 
Ton,  amputation  of,  771 
Toilet  of  peritoneum,  631 
Tongue,  di-icases  of,  597 

excision  of,  6o2 
Tongue-tie,  601 

T.ipogra]>hy,  cranio  cerebral,  530,  534 
Torcular  Herophiii,  560 
Torlicollis.  504.  51S 
Tux  al  hum  ins,  z6 
Toxincs,  26 
Trachea,  anatomy  of,  589 

diseases  and  injuries  of,  584 
I'racheotomy,  588 
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Tncheotomj,  h'lth,  $9^ 

Tii">CiI>i''>'i.  utcrul,  26S 

of  Vl<rA.  163 
T ruunaiic  fr>«T,  80 

h)-<«i^  577 

Dcunuhcnia,  576,  577 
Traumuism,  psych  ic«l,  S77 
TrendelcnburB's  Mnuk,  337 

po=iiii>n,  589,  630,  729 
Trephmin^,  56:1 

in  tritiLirc  ^f  skuli,545 

prcs-Cnli't,  546 
Tferri's  -iwniy.in  for  vcFtebnd  wries. 

Triangle  of  eleclioo,  ligation  in,  181 

of  iie^-selifflch,  653 

of  ncicviily,  ligaliiai  in,  1S3 

of  neck,  278 
Tridi  nosL!,  50  j 
Trophic   clianjjes    from    nerve-diTisiou, 

526 
Truss,  mcisuremenli  for  n,  642 
TuWtcle,  138 

painful  subculnneous,  198,  loS 
Tul'irciiki  nlciiiiis,  (44 

atiliiil!-.  .i<)S 

]Krii'rii\i^,  144,  629 

syiiiuliilr-,  175 

uli  i.*r.itLiiii  "f  rw(um.  650 
Tuitci' ijImi.  Korli'>,  146 
Tulicri-uli.Ms,  1 37 

iif  111 -iiisry  laii.il,  143 

nf  liniiii,  [.(4 

<>1  lii|'  M'llil.  4I» 

ol  mil'  liiiri,  141 

III  liriipli.llir  |;l,iiliis  I44 

kI  I'i'iitiiiii'iiiu.  ].|4.  I^i') 
.'I  .Ulll.  1.).' 

.il    ,|.i'i'i:il    M'Lllts.  144,  4'>0 

.1I  >iiln  Tii.iiic'"ii-.oiiiiict(iveii>?uf,  143 

|,„,,;„..M..  ,.(.   14s 
1  1,1. l-'ii-  :'\i^'  l■-^.  W.  97i  '42 

iliiin'r  ■■!  viiul*.  144.400 

»ii  iiiiii^id'',  ^S.l 

ii>i  lliiiMi.  74,1 
IMI....,  I  i-tli-i -.  4-'S 
l'Ml""lm  Imniliiiiinili*.  683 
't\ll*1».  Ii»l 

lwilt||lt,  Vi\ 


tvuon,  rlBMiBcMiun  of,  195 

cjtfk:  mullilocular,  201 

E(ttr,  196 

hcrediuikiD  id,  193 

betcnikigous,  192 

inoocCDt  connective-timic^  196 
q>lhelial,  315 

inincmiial,  560 

nuligiual,  194 

Cvtmedi  Tc-lissuc^  210 
t^iiiiicliaJ,  217 

mi  led,  113 

of  bUdder,  735 

of  hojn,  557,560 

of  moidcs.  306 

of  S]»)e,  567 

pciuiiic  iDflucDce  in,  193 

phanlom,  618 

psorospcrm,  194 
Tunica  rigiDalis,  rtitCMei  and  iniiuia 
■rf.  736 

Ulckks,  ioi 
■cuic,  103    ' 

chronic,  of  leg,  104 

classificatjon  of,  loz 

forms  of.  107 

Jacob's,  107,  218,  219 

of  llic  redum,  659 

proud  flesh  in.  106 

[oileni,  107,  irS 

supcrlluuus  grpiiiulaEions  in    106 

sjinmeltirHl,  (if  lonsil,  175 

Sy)ihililic,  179 
Ulceratiuii,  101 
Urd:inin,  54: 
Uraiio|-il:isly,  600 
Urclrr,  btcediny  rrora,  697 
UtLi«uEllioloiiiy.  705 
Uri'dit-.i,  di5cisi:i  and  injuries  of,  7  16 

foiL'ii;!!  Imdies  in,  740 

irtl.iiiiii..itiun  of,  741 

iiij  mr,^  uf,  7^17 

alrii:tiirc  nl,  75^' 
Umtliral  liischirges,  chronic,  745 

fever,  751 

heiiiotrlisge,  698 

rupture,  737 
UielKrilis,  741 
Urelhrolomy,  751,752 
Urine,  eitravasalion  of,  739 

relentioii  of,  711,  74S 
Utenu,  fibroid  tiunocs  of,  305 
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Vagina,  donsing  of,  7S5 

VagJDBl  biematocele,  760 

Varicocele,  760 

open  opeiBlioa  for,  361 
■ubcutaneotu  liguure  for,  aGl 

Vuicose  Tcios,  335,  353 

Virin,  235 
of  leg,  operadans  for.  360 

Vascular  syslem,  operations  on,  360 

Veins,  inilammation  of,  315-337 

TBiiCose,  235 

wounds  of,  244 
Velpeau's  bandage,  350,  690 
.  Venereal  catarrh,  743 

loie,  local,  753 

waits,  216 
Veneseclion,  363 
Venous  piles,  656 

Vennifoim  appendix  of  occnm,  630 
Verruca  necrogenica  of  Wilks,  14a 
Vesical  luematuria,  714 

hemonhage.   including    bemorrhage 
from  prostate,  69S 
Virchow's  law,  193 
Volkmann's  dorsal  splint  for  eidsioD  of 

ankle,  496 
Volvulns,  614,  617 
Von  Groefe's  aign,  780 

Wart-born,  215 
Wails,  215 

of  syphilis,  175 
Waips,  stings  of,  157 
Water  on  brain,  553 
Waiy  degeneralion.  404 
Webbed  fingers,  520 

Agnew's  operation  for,  530 
Diday's  operation  for,  520 
While  swelling,  144,  398,  407 
While's  rule  of  syphilitic  stages,  197 
Whitehead's  operation  for  piles,  658 
Whitlow,  512 

Wire,  introduction  of,  in  aneurysm,  240 
Wiring  for  ununite<)  fracture,  477 
Wilrel's  method  of  gastrostomy,  635 
Wolliei's  suture,  634 
Wound -fever,  primary,  80 

tecondary,  81 
Wounda,  1 48 


Wounds,  aiticniar,  433 
peDCtiating.  423 
■septic,  149 

cleansing  of,  152 

closure  <A,  1 52 

constitutional  treatment  of,  153 

contused,  149-153 

dissecting,  156 

drainage  of,  152 

dressing  of,  152 

gunshot,  149,  153,  S44 

of  arteries,  244 
incised,  149,  153 
lacerated,  149,  153 

of  arteries,  343 
non-penetrating,  422 
of  abdominal  wall,  610 

contused,  243 

incised,  343 
of  brain,  549 
of  chest,  594 
of  head,  pencttating.  550 
of  larynx,  585 
of  muscles,  507 
of  nerves,  535 
of  scalp,  537 
of  spinal  conl,  579 
of  tendons,  5 1  o 
of  veins,  344 
open,  »49 
poisoned,  149,  156 
punctured,  149,  154 

of  arteries,  244 
septic,  149,  156 
subcutaneous,  149 
treatment  of,  151 
Wrist-joint,  amputation  at,  768 
disease,  410 

excision  In,  41 1 
Wry-neck,  518 

Wyeth's  bloodless  amputatioD  at  hip- 
joint,  777 
pins  in  hip-  and  shoulder-joint  am- 
pulations,  764,  777 

Yrasts,  18 
ZoOaur.A.  30 
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phln.  many  of  ihcm  eiij;ravc<l  (ram  ocininiil  |>bii(o|[nphi  and  ilrawiiiKi 
furiii>)ii^d  hy  llic  naihun.  Piicn;  Clulh,  ^.00  n«li  !)hrc]i,  |8.oo  iivl; 
tlnir  Ruuia,  f g.00  dH. 

The  want  o(  >  leit  l>ook  which  ooold  b*  iuc<l  l>y  Ih«  pnctitinner  and  al  (he 
mac  lime  be  recommended  to  ihe  medical  rtuilcnt  hw  Iwi'ii  Jccply  fell,  e*pe- 
atilj  by  lcacliri>  uf  lutgery;  hence,  when  U  »ai  >uei!i^*<ci)  lo  a  niim6er  of 
ihete  Ihal  il  wiiulil  be  well  tu  uiiilc  In  prrpatiny  ■  "^^'  ""i^  ft  Ibi*  dcicnplum. 
great  unanitniiy  of  opinion  woa  found  lu  exiKl.  and  the  icrntlcmcn  bclcnv  namnl 
ulBdly  can*pntc<l  in  jniii  in  Itt  jiroductiun.  While  theic  ib  no  itiBiiactirr  Amrf' 
lean  Surnery,  j«  America  haa  coMributril  tpry  larnrly  la  llif  progreu  of  mmlvtn 
■ui^eiy.  and  ■monji  Ihe  farerocsl  of  ihoar  who  havr  aidcil  in  ileveli^iiii|C  tUit  art 
.iiid  M'inici^  will  lie  Cuund  (he  aulhun  of  lUr  prmrnt  volume.  All  of  Ibrm  ace 
tridicrs  of  aurgery  in  teadiu);  mviliral  tchnoU  and  hoapiuts  in  the  L'aUed  Stain 
and  Canada. 

K>|icciul  (irnmlnenee  hai  been  given  to  Sargical  Uacteriohiey.  a  feature  which 
i»  iKliei'od  10  he  uniijiie  in  a  ■.iiij-ical  icM-lmuk  in  Iht  Kn^;li^h  Inngus)^.  Aaep- 
ut  and  Antiiepii.'i  have  recdt-cd  particular  aiicniinn.  'Ilie  icil  it  brouehi  well 
up  to  dale  in  'ueh  impnilaiu  liranchet  at  cerrbml,  ■.□inal.  lnle*linal.  and  |)c1vic 
■ur^ry,  the  mrat  inijxirlanl  and  newctt  ofieratloiu  lu  tl>c»c  dciianmcnts  l>piii£ 
de»cticied  and  iHiutrBled, 

Thf  lekt  ti!  llic  entire  book  ha«  been  aubmitted  10  all  the  aulhm  fur  Iheir 
mulual  GtiliiriiDi  and  retition — an  idea  Id  book'niokin);  llwl  I*  enlirrly  new  and 
ori^Da.).  The  book  aa  a  whole,  thcterore.  «ipm«a  on  all  the  impijnani  aur- 
liicat  tama  of  ihc  day  the  camcmui  of  opinion  uf  the  eminent  huturona  who 
have  Joined  In  it^  t>ic|«raliun. 

One  of  Ihe  miMl  aiUnclii'e  featum  of    the  IkmU  11  ili  llliutrationa.     Very 
many  of  iheni  arc  original  and  faithful   rcprodiKtionn  of  phou^raph*  lalten  . 
directly  fmm  piiilenu  or  (mm  ipctimcn>,  and  Ihe  modem  im|iri>vcmentt  in  th« 
arl  of  enurairiiig  h.ive  enabled  the  puhliibet  lo  produce  itluiiTaiioni  which  il  i* 
believed  arc  lupeiiot  lo  llnMie  In  any  tlmilar  work. 

rOXTK  I BITTOBM I 


Dl.CliiarlnH    Burntci.  I'hIUdttpMii. 
Phiii**>  ?<   IJonntr,  Ci4iciiinHi>, 
Frnlcrli  S    llcunli.  New  York 
Willi. 01  W   Kn...  PMbd'IptiU 
lliirlnll   X..iirrcil<.An'>Arl»i.Mlcb, 
K^wrll  Wil,  IIiiITjIo,  N.  v. 
LaviiS   l-lkhri,  No  Voik 


III    N(thnl»i  Senn.fhlotni 

F'.ii4ii«J  *iTi-|'^'nf  MiTiTTnat.riaiili 

l^wi,  A    S(iEri4ul»,  Nf  w  V'vrk 
\k'Jlhj,m  'rimmu^ii,  f  hilBj«l|itiiB- 
I,  L""IHll>  W«.f«i.  Ilrmon 
J.  Wtllliiiii  n'hiw,  Philiiklphli. 


"  If  ihii  un-boek  !•  >  (sit  inUri  n(  ih*  amani  pMliinnoT  Amtcicmi  iuFfr>v,«T  nuii 
■dmki  U  \\  of  t  vtry  Mgh  nrOrr  of  ii>er<<,  anil  tlwi  EnftMih  tur^nnt  vill  tmvt  it,  \,^k  very 
onfiilly  10  tbdi  Iwuilt  If  Ibcr  ■!<»  pmarvea  pailllan  in  Ibc  nn  of  >urt>Eal  pnclicc**— 

"  TIh  xHirKtniu  nf  ilu  naihlnri  cnMnlnnl  InthU  tnA  netdi  Baiiraii(«  manBiee  (ha* 
u  affordeil  1^  tkt  aiaua  oF  \a  iautBn,"—Mnlk-tI  Xrwi,  Phlt>del|Aia. 


-=  ---—-•      ■   .-»----    :^  ;i:   awws.  «m  ^c  sntat  b;x>  x$  rennit  CiBi- 

:  ^.  ^ -r:-      :...       ,-      .  -^^T^iso.  ,-r.ipK«».  mat  TmEMexc  iacJi^du^  ■  Isgc 

:_Tt:e    .       _     -  .-mi..;         -K    i-aK   >±<sms    mn^i^    in    Ibr   sodi 

:■!   :.u.-:  -        -.r  :     ■    "=--.us  nseKia  sc  fa-*  lovribni.  ^  well  u  Ik 

-.  ;.-:Ti         .•■.:■...;;<    ciJi^r:  cvn  .Miuci::c  sad  extrs^      The  nbicOi 


■Teia^alioa  witbual 


■■.'r^'-i"¥.'.  I-.-:"'--  '-x:^ 


"■"lllillitli. 
-       I.  New  Vort. 


w   H   Wdck.  ^ 

llBS  L.  I*  Ohb.  I^Biililiil.l. 
H.n:;)  C.  Wood,  PfaiUdc^iU. 


■■V,  -:t.:^:'.  '■!  fri;  1  .-e  t;~  -kit  an%.  iB^  u.-<! :  -  It  i<  BBdootittdly  oac  of  tbcbcu 
I- 1  •.-«»>'  -.!.  ir-  tri..-...T  '  ait-i.t.:*  •f.;;S  ■!  p»>c».'  A  cnBiiihiiii^H  of  ibe  ■ccnad 
ar '!  tt:  •'.<  .:iK  .»':>  ut  I  <  m vriifi  iKil  icr^icl  uii  li  ti\  llul  Ui<  CDBplcud  ncll  b,  in  ov 
-.i,.r.i-.rj  IH«  mil  vi  .i>  iin^  ii  hit  cvec  beta  oiii  f>nui>t  n><«,  lib  »«|it«c.  tbccaicti. 
^'  '.  If!':,  >idd  '-t-^r  II  i>  well  *ritten,  wc.I  >mng«l,  ■cl)  printed.  rII  ^UlHCtvnt,  and  wdl 
tf-jiirnl     ll  »  A  n^*;*iH^Bhvt  lh?i&'>dcTDirjil-bool[i«titnililbc."— AVtv  ^'"^  JWtf^^t^Hi/^^r^Hf. 

■'A  lilnarv  ui-'Bi  Di'-lcni  m«tic*t  »n.    The  woA  ami  ptomote  (he  wilier  diiiuioa  of 

"A  iniiii  i.'.iinarllxr  f'lr  (hr  prar.Iiiloiia  or  Koior  tuident.  on  which  ha  Bay  ineUclii* 

n\y."—lijiKiiirgk  Mt^Ual  Jnriu^. 


CATALOGUE  OF  itBDICAL   WOXKS. 


For  Sale  by  Subiioii|)ttoii. 


AN  AMERICAN  TEXT-BOOK  OP  THE  DISEASES  OF  CHIL- 
DREN. By  Ametican  Teachers.  £diicd  by  Lui^is  Staim.  M.  U, 
n-diticd  by  Tuumi'ii'S  S.  Wt-MLun.  M  D,  In  one  lianduiiiic  tD}il<Svo 
Volilme  of  txifO  pn^<;'.  profwrly  illusli7ile<l  Willi  winiil  cutk.  hairtoiir  and 
colored pluiei.   Net  I''iccs:Cliilh,;7,O0i^ltccp,^.00i  Half  Ku>tla,  J^.oo. 

11ic  )>1<n  of  lhi>  wo(k  cinbiicei  a  Kiici  of  orijfliul  articla  wnltcti  by  winv 
u'liy  wcU'knowii  iioMtiiilntt",  (c|>ic*ciitlnK  colltciivcly  ihc  mclim^  ol  Ibc  moil 
pcuiiiincnt  iii«<licil  uhcwli  anil  collcgo  oi  Amciii.i,  Tlic  wnrk  ii  iiilcn-Jcil  lo 
lir  i  i-KAi7ri(*Ai.  iKMik.  suitable  for  conuoni  uid  hundj'  icfcience  by  ilic  \ttte.\\- 
liiiiirc  .iivl  ilie  .nlounci'i]  «lu<knl. 

One  (lirculed  iniiovaiun  it  ihe  lant*  aumbct  of  huIIku^  nruty  rvoy  lutiele 
Iwiii):  couiiibutol  by  «  ticctalUi  in  the  line  un  which  he  wtilo.  Tha.  while 
cnUilint;  omiidctnlili:  labof  upcn  ibt  «ililor«,  lia^  rnullcl  in  Uic  jiul-licalion  tif 
■  «Li(k  I iiL'K'Jl'UIILV  KKW  AND  AHRU&T  OK  TH8  TIMU. 

IC'I'cciaI  jticniion  hiu  been  «ven  lo  the  Uieit  Mccpled  leactiine*  upon  the 
etiiiEiiuyp  ^}'iii|.uoni*.  tinlholo|^»  dingiiosit,  &nil  ircnlnirnt  nf  the  rfihctnie'i  nf  ehiN 
drcn,with  ihe  inlrtiOuclion  of  miiiy  ipecial  fotmuK-  ind  ihda[iciilic  ^nxeduicl. 

Special  chnplcii  cnilirai;c  at  unuiuni  lenjilh  llie  Oi>c.ue>  of  the  ICyr,  Kal, 
N'AC  anil  ~|'lii»Lit,  an<1  ihc  Skin  ;  wliitc  llic  inlroiliiilbiy  cliaplct^  covrr  tnlty  ihs  j 
importtnl  lubjecii  of  Dlcl,  Hygiene,  Exctciie,  ISnthint:.  and  the  C'lieniislry  of  j 
E-VhhI.  Tracheiiliiniy.  Iiilulmlion.  Cireumcmon,  and  luch  minur  >utt,'ical  iiti>- ' 
cnlum  coming  viihin  the  province  i^f  the  nirdual  jHactiiiuncr  aic  r.-arafiilly] 
cumideced. 

l-O  KTR  ■  B ITO  RM I 


Ml.  S  S.  A4>ir..  W-tthinuM. 
Jifeii  A.hhit'.i.  Jr .  Flinaddplila 
A  0  Rlx-k-idti.  UoniiMl.  Cwwda. 
Dillon  llmwi,,  \,»  Vort. 
Fnitwifi]  hT    IlLKVljiahkm,  llofKin- 
Clurln  W    IIU",  nilltdcliib.ii 
W,  V-  Ca«>e(1>crn  ,  t-'JilcJBo 
Hinrr  IJwipc'it  ('^htpin,  tTcti  Yorlc- 
W  S  l.'li<i>i')i.li»,  I  hiuif 
Artb'l^l'L  L'huiih,i:likrffii> 
Pl'>v<l  M.  Oii"<Ji>l'.  N»  V°rk. 
Andrew  V .  LuriiT,  S'*v  York. 
XoU>i»I  (■  Ciirllii    rhili.Iilohia 
I.  M.  |1,iL'»iii..  t'MlHlrlphIt 
1   N    I>#ikluii'ip  CliioKo 
EJ»nnl  P  Da.l.,  PhJ.dolphia. 
Jahci  II    tluvi.  I'Mluildphls 
fi    V    .l--i.liwniiili.  Pliil«<lrli,l,U 
liillit   LK»rnhii^.  Nc4  V<iTh. 
Oi.Mc  W.iHiniin  I'^rit.  Chlon 
Wm    t\    l>lwAnS,  NkEi  Ihfgc^,  C'*l. 
I'',  l\iri:hh<lni",  l  bitf  )iin*i. 


IJr  'lliDmat  S,  t^irmcr.  lUlemofv. 
An.fi  K   twdi.  Ilnbriitn,  K.  I. 
I    llciiJrit  Uuyil.  Phllwklpllil. 
V^-tgc  Koc  Uctwaud,  Mew  Vxk, 
lt(QTy  W,  l-rnuiii,  CKlafift 
»'rii>ci>  1.  Mllr..  ILihloim 
CliHin  X    Milli.  PKOaddliM*. 

4iihn  II.  Mu>Ki.  Plillbilelirrii. 
'lu-nui  K.  NiilKin.  PliilnJclphlt 
W.  ■■.  N«ii1.n>i>.  .Saw  Vwk. 
Wllllui  Udti,  lltlitnoH. 
Ptnlcllik  A   P*i.lt>r4.  rhilsdilphta. 
WtllljiB  Pcnpa.  nili^clphli 

W.    r   1*1  till.  SjMCUM.  Nrw  Vurk 
WlllUin  M.  FDvdJ,  AtlairlK  Clly. 
H  AkunOei  Randtll.  PbikJiluliis 
ICIhjkI  I)  nhilu*|«N.  ritikiJiliihii, 
F  C.  SBiltuclr.fl'wIiin 


I    P  (V«.r  (WifiiS   k-Kil.-lt 
Vi    A.  Il>ir<1kiwi>,  Si    I'liitt 


>>i»i>iiti|iiiu. 


M    V   llitn<l<1.L'l>'»uu 
lliftanCiibkT  UJxt.  pfiUjdilphU. 
M-  IftDwjy.  rincmnaTJ. 
Urniy  Jackinn.  l1(«(on, 
C'hiflci  *.t  jFionln«.  L1«tnli. 
Ueary  KaiilA.  Nn  York. 


Ailik  Stan,  l'ikiLi(tclEi]tia 
M    AlknSuiT,  Niw\'<i>fc, 

J  Miiii'on  ^^1V■'.  i-iiiiiddphi* 

iPblH  lytna.  rhiliilcEpliljk. 
r  &.  Thsyn.  bulllaion 
VltUT  C.  Viu^ui.  Ann  A>h«  Mich. 
Thiinipion  >.  Wmciiit.  PI)l1>4«VkU. 


Ifi-i'i  R.  lA'Kiriuii.  rh>lid(lphla. 
I   Wi^ll.fn  Whin.  PhlUddphb. 
].C.  Wilxa.  miuMphb 


W.  B.  S4U/ifi>SXS' 


For  Sale  bj-  Subrwrliition. 


AN  AMERICAN  TEXT-BOOK  OP  OYNECOLOGY.  MBOIUL 
AND  SUROICAU  for  Ibe   u»o  of   Students    and    Pncl^Moev 

l'AiH'\  hy  f.  M.  )l«u>v.  M.  1).  y'amtitK  »  hatnUoau  rxyal-joaiv  f^i^ 
i*it)>  .}'•»  tllu>iiill<ui(  in  tcil  nnd  37  cl'irnl  and  half't'inc  |<t«w.  frsn 
ClMb,  W-oonct;  Sbcqi,  fy-oo  nM:  Half  RarniM,  ^.oo  acC 


111  llitt  voluni«  *ll  ■tuUMiuoMetcniiiioiu.ciccjxIng  thmt  r'^emaS^tdm 
uihtrninnitini;  iJ  ibe  (cii,  have  Uvn  un»ii<\l,  ilic  illauioiioni  Ivinit  Un^ ^ 
pandcil  upiin  lo  ducl'ialc  (h«  gkimiumy  u(  ihr  luru.  Itiis  wnfk,  mack  ■ 
tbaroughlr  pfactical  in  iii  icichinffi,  ■•  inltddcd,  ut  iii  title  impUa,  lo  bi  1 
wiitklni;  leit-liook  for  phjiicuuit  and  uuilenii.  A  clear  Imc  of  uoUianM  ka 
licpii  Ui  J  ilou-n  in  ciety  cmc;  and  ihlwBgb  oa  aUempt  hx«  Ikoi  miuk  to  J» 
C1111  mooted  pointi,  Mill  lh«  mou  int|iort*ni  of  th«e  havr  Imrn  tiitcil  aaln 
liU-iiicl.  The  opcraii'Sni  rtooinmenilnl  sic  rullf  illuairnli^-l,  vi  ikai  the  naiin. 
ha  Till)-  a  iHCtU'c  uf  Ilic  |itt>ccdura  dcvtnlirtl  in  Ihc  icxt  uitdrr  h'a  cvr,  cuutil  U 
ta  itmp  <■>«  i-tri.  All  cxtnneoiu  maltet  mkI  dittcOMituu  luv<  b«««  onUIr 
excluded,  the  atlciapt  tKin|[  maile  lo  allow  nn  uiin«c»ufy  ajMalb  tn  nntd 
Ihc  (CXI.  The  anhJTCl'mattcr  is  brouj^l  up  lu  dale  nc  evaj  |hhiii.  Mid  tm 
tnitk  Ft  u  n«»lv  u  |Maiible  the  oomlMiied  opiniona  of  tbv  tea  t|«nallfb  vki 
6ipiK  u  the  anlboii. 

The  work  U  mit    llluktisted    Ihroughoiil   with   wood-cola,  lulMone  b»I 
cutored  pUi«i^  nottli'  Mtectcd  from  the  auihon^  pri*Me  colleciiaci*. 


Dr.  RcDivT.  Bvfotd. 
TnhnM   IWldy. 
Mull!  Cricfn. 


til   Eihcndtt 
Ullin  GvscUI. 


CW)fTRIBlrr«Bllt 


Dr.  Honnl  A.  K«fl« 
rintlan  Knw 
REM, 

Willi. 


T?^ 


''The  Qi«t  houUv  coAltibutldii  to  Kynnnletio^  It VT^tuir  un«  ittf.  . 

rACiLi*  dlttoitaflf  ^vmtti.  *-iU  nn'l  ><ar  prscrk*!  viJuq.    [pi  ihc  n  .  ..,  „  _.., 
ptjklH  the  book  Biitpu*4  •nylhitif  we  han  90Ba.'*—B.rtt*m  Mtdkmi  tgmd 


itr*!  |if4k~ii0'wr    wbn   1^^   ^it 
III  Ihc  ndtiHT  «r  Ulu 


f 


"A  nliinble  iditlil.ni  In  iht  Mitrvun  oT  Uvntculncr      1''i'<  wHwn  arc  [i 1 1 « im | . i, 
^RC^'^^'v*.  ■ai)  Htmnt  an  lliclr  cunviciioru."— Wd^tf/^i-wi,  l'hiLdilcf|i)vla. 

"  A  iht-'TKiihlr  mnriam  iiii-lKinli,  ■nil  glvn  rdltbis  wd  wli-WmiHrwd  advie*  Mid  la. 

"The  hiinBonr  of  iBemvhnlaiB  end  ih<  hsmoiinitlijp ef  IH uyk (tn ii an  l_ 
whEch  iiiiifAb  i  tinilc  »l^er  thnin  t  mullipla  Aulhonh^p,~— '^ifW/'^  JiW'^n^. 

'*  II  mutl  twamitnd  Jllfnllon  tiid  miievt  v,  a  iturfhy  rtfknanlMlfa  of  i 


t 


CATALOGUE  OF  MEDICAL   IVOJtKS. 


For  Sale  by  Snbscrlption. 


DISEASES  OF  THE  EYB.  A  Handbook  of  Ophthalmic  Prac- 
tice. By  U,  K,  UE  ScuwHKn)!,  M.  It.,  Pt..!c*.ijr  »1  Iii«cinw  vi  ihc  Kjt. 
Phlliulclpliia  Piiljchnlc :  PrufcMor  of  Clinical  Ophtlulnio1n|^,  Jcffcnoil 
MciJical  Cotlese.  rhilndelphio,  etc  FLirming  a  handtome  royal'OcUva 
vulumr  of  more  tliui  600  !>■):"■  wiih  over  300  tine  Hoodouu.  many  of 
wliK-li  air  origin*!,  anrl  1  climiiio*litho(;riiiiliir  plain.  I'riit*;  Clolli, 
(4.00  nd;  Sheep,  $J.oo  nel;  Half  Ruwia,  iyy>  ocl. 

The  0I1JCCI  of  thti  work  is  lo  fireienc  (o  ilic  itudcni  and  pmciiiionct  who  la 
l)i-K'"i"''S  work  in  (he  lirld-i  <j(  ujjlilhulnnjl'Jt'y  a  [ilniii  dcicii|Kitin  ul  ilic  "ptlcal 
deflect*  and  diieUB  of  the  eye.  Tu  ihit  end  ipi-ciil  nttcnlion  has  htx»  paid 
Id  ihv  cliiii<:Hi  i^ide  of  ihe  qucilion ;  anil  the  method  of  euminilion,  ihe  lynip. 
lumnlolugy  Icailini;  Iii  .1  dis^iiiKii,  nnil  Ihc  ticiliiienlof  llic  vatlnut  ocular  dcfccu 
have  be«a  bn>ui[''<  into  special  pTumincncc.  I'he  i;Gneral  plan  nl  Ihe  lioult  ia 
eniiiicnily  practical,  Aiientimi  11  called  to  the  luruc  nonilKi  of  iiluHraliona 
(nnrtyonrlhirduf  which  arc  new), which  will  maicr rally  fadliutclhe  tborougll 
umdentanding  of  ihc  sabjeci. 

"  For  ih«  tMidpni  and  b'^cillioncr  li  li  tli4  ban  iLntt*  irDluma  at  proBcni  publlthcd  "— 
MsM<f  Nrwi.  Phrladflphlii. 

"  A  mo*t  CDDiplclfi  and  •lerllnjc  pntenntiaq  of  thff  pmonl  italut  of  mudflm  hoDwIfdcc 
enlKVrilliiE  d4««4**  of  Ihc  «t«,"— .Ut-^.-n/  A£f 

"  rrc-G<iiiiienEly  ,1  twrnk  k't  Ihme  vrithinjE  «  el«r  yet  cojnprehtiuIVT  tnJ  full  knawl«dcv 
of  the  filtidAnicnut  iruihk  *hldi  imdcdic  am  fvr«rii  uia 


pncilcB  of  ophlli*linola(y,'*^4f^ 
Al  ante  c<iiikprrhFiitJtv  tod  ihDruiiffldy  up  (Q  Atiie.'^—H^iiat  CmarOt  (Lonilaa). 


PHorCNNIOXAI.  OPIXIOim, 

"  A  *nrk  iHaI  wI^I  mtn  ihe  rrqulrtiiKniq  not  anly  ot  ihe  apeciali*!.  but  of  ihfl  cvn*nl 
praciitloner  In  a  rarr  ilcgm,     I  am  tatuAcd  Ihal  uiuitual  uicnv*  awqiii  It." 

William  PirraH,  M.  D., 

"  Conulna  In  cimckc  and  Tellable  form  the  aoccpied  ■riev«  of  Ophlhalmlc  Sklencf-" 

WiiijJIK  Tmihuom.  M.  0,, 
Pn/^tirr^OfJutnttrnflty.  y/jftriai  Mfdiitt CrUtc.  ItlU^ilfkla.  Ai. 

'^CDflUim  in  Ihe  nifnt  jirraeiire  and  eufly  iind4r«Ti«J  foinl  jijil  llie  \^\  .if  knowtedlE 
which  la  necoMbiry  to  the  Jii(t1lk||<nl  pracdot  ol  t|ei>DT;il  mad^clud  aJ>d  aur^ry  *' 

J  William  Wmia,  M   ».. 

,  pnaentlnf  iht  bveit  bctt  and  m wi 
Swi>ii  M   Ri'inrr.  M.  U., 


tdtB 


A  varr  ifllLafal*  ^Ide  lo  ihc  aiudy  of  cjn  dl. 


or  A  SAUJITDtliS' 


For  Sale  by  SnbKcriptioii. 


MEDICAl.  DiAONOSlS.  I)]r  Dr.  Oswald  Vikriwpt.  ProlcawN  oT 
M(xli<itir  Hi  llii-  L'nii>milT  of  Hriitrll>rr|:,  TmmliiKd,  «tlh  ul<liiion>, 
from  \ht  Sf  coiiil  Knlar|:pil  (i*nn)iii  tJUtion.  wilh  tbc  >ath(n'*  primbMon. 
I>r  FRAVcjt  H.  SlUAki,  A.  M..  M.  U.  Tbird  %nA  Kciitrd  Edition,  la 
one  handiomE  royAlocuvo  volume  of  700  !'«£'''•  '7^  ''■>'  «c»d-cuu  in 
lent,  many  of  vhicli  are  in  colon  [Vkc*^  Ooib.  54-oo  ntl;  Sbecit,  $%ioa 
net:  MtJS  KuiuiB,  £5-50  nei. 

In  this  work,  w  in  no  r^tirt  hitherto  jiuMlahcd,  u*  givtti  full  uu)  accwMe 
eiplaoaiioin  of  iht  pbcnotncai  obo»rv*d  ■[  the  brdiidr.  It  i(  diHinctlr  a  dm- 
Ici^  woik  hji  t  miutci  trurliri.  clianiclctl«<l  by  ihonniphnntf,  fulnn*,  a&d  accq- 
mcy.  It  \ri  a  nil"''  <i(  tnf^iiiiiiilii.Ri  u]kiti  Ihr  |K>inl«  I'riiit  t.n  ro  oll«n  (MMcd  «*er 
urithoul  r  I  pi  mini  ion.  EggvciAl  ntlctUioD  hu  been  Kivrn  to  the  Ktttn.lbcory  U 
a  factor  in  ihe  origin  of  iliicjtc. 

'I1il*  lAliiable  vriirk  it  dciH'  jnilitifiliril  ill  (jftmnn,  EnclUi,  KuMim,  and 
IiaJian .  'Ilie  imuf  of  >  third  Amcrknn  edition  uiihin  two  yeara  ioibtttr*  llw 
fnvor  with  which  it  ha*  been  receiveil  by  Ibe  profrMlon. 

"  Kiiily  U  B  tK»k  pulili-h"!  wilh  whith  >  nvifo-ai  <mi  <nil  «  lilll*  lliitl  «  «>lk  dw 
"roluine  IvMrc  lU.  AN  llie  clv«;](Tn  lh  'riTI.  Hfvl  1ntt«  liKle  14  W  <lriircd  1>y  tlic  r<4dcr. 
Bai:b  ioniaiUt  item  i)i  thv  (umjjcntion  of  in  mKin  ar  »pp>fViit.  *^fch  !■  hr<«uty  u 
d'urmlQr  a  dlafnaw  bf  jny  dk>4.tt«  .jI  (Hac  'jrnn,  l«  ni<ntlnnnl ',  Mkihini  u*nn  fc'ictii***' 
Th*  chAiM'ff  (>n  rf(v-**i»^  "'  ih^  fifcu|j*Lw#y  %rri  *:t«p*r»"  aj-i-irai>i*  »n*1  nrTvi"***  *f-iic»  Atv 
spnialK  ftill  »pil  '■.]u>Sre  Srf(wiLh*iknJiaK  d  *<«  iitiit.-'  cf  >vr*  i*  i-i>iAltifti]£_  which  Arc 
ufvttijill  »mvwt*nt»  lo  ihc  )«c*uracy  of  ihc  re*!  of  (H*  volume,  iW  K««wef  irctilil  ri^pcit  dud 
th'  bnek  It  nno  of  iliti  bai--;imban1y  Mf  ^/"-vhlch  hk*  ^Ikn  L;iio  Kj«  h***!*,  An  rsrvt* 
if  111  »ri4  *.JinpKl>i"^^»  \nAii  --1  nr^iiy  ont  hunirtit  y*gr*  clo^T^i  ih*  vtlkitt*."— I'WtwaBFr 
MrMiitl  Atvvnt*.  PhllMl'rliiliia. 

"T^nRivifh  and  niacl  .  ,  Tib*  authar  hu  ronilaifd  TW  mran  BnTlrv  ta  airdltiaff  In 
havinf  pni^r^d  «  wMt  which  piovn  ^i  u»<^il  lo  ilu  ictcfact  rit  i"  iht  iMdcni  and  pva» 
tlUaiMt.''— Til*  £«*i:fl  tLonduali. 


PII4PHMMIOXA1.  •riXISIM, 

"On*  of  the  m»i  valnbleaad  uaefiil  ■■orlLi  in  mcdiol  literature/* 

AuxajcDBa  J.C  ^aaaa.  U,  D., 

ttitimm  ^  Wtmrm. 

"  Isdlvpsnublc  lo  both  '  uudanu  ja4  bRaoldafifva ' " 

F  UnwT.  M   I>  . 
Hrrlff  Prt/t%trr  ^  Tirtry  and  Prattiat/UiJuUr.  Hf^^rd  li^vriif/. 

"  ll  »  Tiry  frdl  amoctrf  and  itry  oaaplMi.  and  oinis.M  iduiMa  hatD>«i  ihc  i 
found  in  lh«  ardintiy  b«iAl  " 

J   K.  MvaiB.M.  [>. 


"Ooaef  ilKinMt  iiluabl*  workt  sov  bdbn  A*  praCaMiUA.  baili  tw  (|d<t  and  Mmaa 

N  S   Dan>.  M    D., 
Pr^fttmr  ^  friaiifUt  Mid  Prtttitt  «/*  Mtdti/at  and  Oimital  MnUam,  C*ia^ 

MidSatI  Clllri- 


CATALOGUE  O/-'  MEDICAL   WOifKS. 


VoT  Snio  by  Snbacrlptlon. 

A  NEW  PRONOUNCINQ  DICTIONARY  OP  MEDICINB,  wiili 
Phonetic  PronuRc4ttilon,  Accentuxian,  EiytnoloEy.  ale.  By  Joun 
M  Kkaiino.  M  U.  t.t.U.  Fdliywol  ilie  L'utlr|,-c  of  ltiy*lci«M  oD'hila- 
(lelpliiai  Vicr-l'r«ldtiil  of  the  American  Pitilmlrli;  Smkiv;  Kx-I*ra»i(]rnl 
(■(  lliv  AtMXiilinn  of  Life  IiixurancE  Mcdkal  Dlrc'lcn;  l^illlur  "  L]«io- 
jnrdi.inf  ihc  i>i]Kaii»  orChildrtn."  etc.:  nod  UiiMr  IlitMimiN,  author 
•if  "A  Ntw  TianxlaliMi  ol  Virgil'a  vEiwiil  into  lingtUh  Kbynic-,"  cxt- 
nulhot  of  "  Saundcr*'  Medical  I-c»icon,''  «c. ;  wrih  ihc  ColUbointlon  of 

J.    CHAUtERS    DaCU<fTA,    M.   [1.,    Slid    t'RK»RRI<.~K    A.    I'ACKAKtl.   M.  D, 

Wttli  an  Appen<llx  <;onialiiiii|t  imjiortani  Tablet  of  llaclltl,  Micracocci. 
Lcuconulnu,  Homiilnci.  Dru|{ii  nnil  Maicriali  oscd  id  AniiM|iiic  Sur> 
gery,  IViiMins  and  iheir  Aniidoie*.  WeighiB  and  Mcaiuica,  TUcrnioiueinc 
Scale*.  Srv  (.Iflidal  and  t'noDicifil  Drugs,  etc.  KonniiiK  onv  icty 
atlmclive  Tolumc  of  uv<rr  Soo  (jogta.  Second  Kcvitcd  Kdilioii,  t'riot*; 
Cotli.  $i.ixi  n-H:  Shcrp,  lt6.<x>  nrl:  Half  Kiuaia.  tf>  $<*  "'■'  ^^''h 
Drniwn't  l\uml  Indei  fnr  Knuly  Kefcrrncr, 

PROrKNMIftXAI.  OPIMIOTVN. 
"tun  Biuch plrvird  wH\\  Ketfiii^'t,  l>]cl>uDArv,aiiJ  ttiall  uV<  pWaiuKin  rcCDiuortihliiif 
ll  10  my  dMiH  '' 

Hnnt  M  Ln«n.  Ml).. 
rr^iM'  ff  l^lmiifUi  »ti  Ptvtk*  «^  MMAIV,  Kiu»  MfUc^  C-tttf  Ckkv*.  HI. 
"J  *m  otHvlncctl  Ekut  rl  *i\\  be  A  wry  viliuUe  adjunct  la  mj  \iiiAy-i*hit,<tm*nAtait  la 
tin  and  •urttclBDilv  fill]  f<i'  DnlLOArr  u*a. 

C.  A.  LiriDktiv,  M    D  . 
Pfrfrtf  </■  7*ri"x.i*//'n«f«r»  f^  AtrMlfmr.Mr^irt/  I>tH    y-t't  Vi-rt'iiifi 

"  I  wUl  pa^ril  fHil  ui  my  clmi^t  (>■•  liuriy  fixM  Imunv  of  ihik  Uuk  a«  camujrvd  vtlh 
oO>cr>»  vhjch  wiW.  I  »ni  *ur«,  puk*  M  v«iy  iwiptiUr  triih  tivduiu  " 

Joni  Cnvn,  M.  D.    LUD 
P'tfturt  af  Prl»nfi.t  dW  Frmlki  r?  SIrMttmr  dnY  UinkMi  Mt-tKiitr  i 

Prin-lnl  t/  iki  tifnllf,  Mi4inl  I>rfl.  AViVMn*  Omirmalf,  Bmf^r,  K.  Y. 

AUTOBIOGRAPHY  OF  SAMUEL.  D.  GROSS.  M.D..  Emeriiu*  Pro 

inaot  of  Suigpty  in  (he  J.-ffmon   Medical  ("..llrBr  of  lliiliiilrliihia.  irilh 

KruiiniBCence*  of  Hi*  Timea  uid  CcnlpinpoiariM       Kililed  ly  hit  auiia, 

SaUI^KI.  W,  t;iii«s,  M.  U..  Lt,r)..  late  Proftmar  of  Prindplca  o(  Snrecry 

and  of  ainkal  Surj^ery  in  the-  teflciuiii  Mediinl  Collrr*.  »nd  A.  HAU.KH 

Ol<>»,  A.  M.,  of  the  niiladelpbta  Hoi      I-rrcedcd  t.y  a  Uraioir  of  Dr. 

Oicaa.  lijr  the  late  AuMtn  Hint.  M.  D,.  LUD.     Id  liro  handumr  voluniM, 

eacli  conialning  orer  400  pane*,  demy  Sro.  etira  doth,  gilt  io|»,  with  fine 

FmnlUpicce  meravrrl  on  Meel.    Mce.  t%,oa  net, 

_'rbi«  ■iiloKioKtaphr,  which  wii»  coiiiinuf^d  by  Ihe  late  cmineni  lurnenn  until 

wiihin  three  monlha  of  hii  dfalh.  cnntaiiu  a  full  and  accurnie  IiiMotv  of  )■<■ 

early  tUn^r*.  irid*.  and  »ub«cquenl  (uocrMr*.  inid  in  a  tinculArlv  in[lrre*iiii|[ 

and  charininj;  manner,  and  embrace*  iliorl  and  graphic  jien  ponriitu  iif  many 

of  the  mrat  di«ini^i»lied  men — aurfeons.  phyiiciani.  ilii-inrt,  lawyer*,  tlatca- 

men,  KienliW*,  etc  —with  whom  he  wa*  Ivoujiht  In  cmilacl  in  .\mrrica  and  in 

Eui^t  1  ihe  whole  forming  a  rclroa^iect  of  more  than  three '<|Uanen  of  a  century. 


W.  B.  SAUKDBRS' 


For  Sole  by  Snbscrlption. 


AN  AMERICAN  TBXT.BOOK  OV  OBSTETRICS.  By  American 
Teachm.  By  Kkbwd  C.  Konu,  A.  M-,  M.  U.;  Jsmc*  II.  EihrriiluF, 
M.  I). ;  (;h:iunc«v  I>.  Palmc^r.  M.  P. ;  Howard  A.  Kcllf,  M.  D.;  OimIci. 
JvncK,  M.  Ii.i  Hraiy  J.  Oftmgnw,  M.  D.i  BuUm  Ccoke  Htm.  M.I).: 
Theophiliu  I'anin.  M.  I). ;  licarsc  A.  Fieraol,  M.  D. :  Edward  P.  D«vU, 
M.  D.;  Charln  WaningUin  Kailf.  M.  I). ;  Kolicrl  L.  UicUoCiiB,  U.O.; 
Edward  KejnoliU.  M,  II.-.  H?nry  Scliairj,  M.  I),  i  vkI  Junu  C  Cam 
cmn.  M- 1>.  Ill  oar  vrry  handiomc  imjicrlal-ocUiD  volmiir,  Willi  a  W{^ 
niimticr  nf  <iTli;lnal  illuuntiDiu.  includine  rull-pigc  pUirs,  aiul  unKonii 
with  "The  AmcTictn  TcM-ltook  of  Gyoccologf."   (tn  aa\n  pn[aratkia.| 

Such  an  amy  cf  wrllknown  tcucIiFra  ii  a  iufiici«nt  rnatanlrc  t£  rhr  1ii|[)i 
chancier  of  (he  work,  and  It  gim  ib?  »)uiance  thai  thw  work  mil  b«vl^  (be 
Mine  ineaMirr  nf  auccnn  awar<li-<l  <(  ax  lia«  nllrndcd  llir  nvrnl  |iuli1<rnliun  uf 
iU  ClOinpnuian  volume.  "  'llii?  Anifrinui  T«v1-Dook  of  tljramilogy."  The  illw- 
traiions  oill  tccdve  ihc  mod  mintilc  BdcDdon ;  the  ml*  iMcniMOcd  (hMURbaal 
ihc  lexl,  and  ihr  full-pai;r  (jIhIi^.  whidi  will  rcflKt  llic  lii|i;hiT*l  anaimninilft  nf 
tlw  artiil  and  cn^ravrr,  will  aiipcal  at  tviix  lo  (he  c)c  aa  ircll  as  to  tbc  calnd 
of  the  student  and  praclilioncr. 


AN  AMERICAN  TBXT-BOOK  OF  PHYSIOLOOY.  By  Am«rie«B 
Tcachera.  KiliirJ  liy  Wiiium  M.  Ilowrii,  Pii  !>,,  M  l»,.  VtaUmm 
of  Phytiulogy,  Johoa  I  Inpkina  [.'iiiitnilj.  Whb  the  coHahorallon  ol  *uch 
rmlnrni  fprclaljilx  a*  Henry  I',  tlowdiich.  M,  D. :  John  G.  Cnilia,  U.I>.; 
Henry  II.  Ilnnaldwn.  M  P.;  Frederick  S.  Lee.  M.  D.i  Warren  P.  Lora- 
bald,  A.B..  M.  U;  Graham  I.iisk.  Pti.  D,:  Henry  Sowall.M  U.;  Kdwaril 
T.  Reichetl,  M.  D,;  Joseph  W.  Warren.  M.  U.  In  one  itn^icriil  ocutu 
lolunie  (With  a  iacgc  number  of  (iri^innl  iliuBltatioiu).  unifbrm  v-iih  'l~he 
Americui  T*»t  Booka  irf  "SutiierT."  "  Praotiw,"  "  Cjnecohigy,"  etc 
[In  ptcjiantLon  for  eatly  ptibHcatioii-j 

Thi«  will  be  the  dvbI  notable  altempt  y«t  made  in  iliia  country  Id  mmkine  In  ' 
onr  volume  the  enliic  tubjen  of  Human  Phftiology  by  well  known  tnuhm 
■hi'  liavf  ;;iirrn  r*|«clal  tinily  lo  Itial  jian  'if  llic  aiiciTrCI  uixiii  wWh  ihrj  will 
write.  The  cumpltned  injrk  will  reTrewnl  (he  preseat  >(atu>  of  Ib^  winner  of 
Phyaioloey.  and  in  particular  from  the  siandpoini  of  Ihe  iiudem  of  medicine 
ami  the  medical  ijrai^tli inner,  tlhiftralinn*  lar);«ly  drawn  from  oti|tlnaI  taiurcn 
will  be  wed  ficrly  ihrouKhuui  (Iw  tviil. 

ANAMICRICAN  TEXT-BOOK  OF  APPLIBD  THERAPEUTICS. 

By  American  Tcacbei*.    (In  |i[T|aia:i>>n  | 

AN   AMERICAN   TEXT-BOOK   OF   NUKSINC.      By   Ametlcatt 
Teachera.     (In  preparatitH!,) 


CATALOGUE  OF  iTBDICAL    WORKS. 


A  SYLLABUS  OP  QYNACOLOGY.  airanxed  in  conromity  witb 
Tbc  American  Tcil-Book  of  Gynecology.  Hy  J.  W,  Llinc,  M.  Ii., 
["rDfcaioi  □(  UiK^KS  of  Wonicro  ami  Lhililreii,  Medical  Collc>gc  of  Vit- 
giiiM,  etc    (I'rcparing.) 

lljucd  upon  Ihr  iFiurhing  and  methods  laid  duH-n  in  ihc  laTgcr  woik.lhli  wll 
nol  niily  lie  utcrCul  u  a  sul>i)lenicDUry  voliimc,  bul  lo  lliiuc  who  (In  not  alretdj^^ 
pCWMMIliC  Inl'liiMlt  il  will  alMi  ha>c  aii  iti(lc|«-ri<lcnl  raliit  as  an  aid  lo  iHe 
pracliliDner  in  gyiioi'o logical  work,  and  In  tlio  iludcnt  w  ■  guide  in  llir  Iri'lure- 
rooin,  u  Ihc  snKjcct  ■>  ptucnlcd  in  a  roonnet  U  once  lyMemaElc,  clear,  *ucciiicl, 
ami  pinclical. 


TEMPERATURE  CHART.     [-ie[uuT.l  hy   I).  T.  t.^rNS.  M.  U.     Si>e 
8x  lj>j  iDclle».     I'licc,  per  pod  of  25  cbarta.  50  cenl*. 

A  ccmvcnieolly  arrsngcd  chart  for  rrcording  Temperature,  s-ilh  cnlumni  for 
daily  amounU  0/ Urinary  and  I'eca)  F.iciciions.  riH<d.  Remarks,  ric.  On  the 
back  of  each  chart  U  jciveti  In  full  itu'  mrihod  ct  Itmnd  In  the  trralnirnl  it\ 
Typhoid   Kever. 


THE  NURSE'S  DICTIONARY  of  Medical  Terms  and  Nursing 
Treatmenl.  containing  I>clinilii>n»  of  ihc  I'iinci)iil  MnlKjl  ai»1  Nurruni; 
Tctnif.  AlibrcvialioiLi.  iind  I'liyiiolcigical  Nainr».  and  [)cM.'ll|^ll■Ilu  iif  tlie 
[nstninii-nls,  I'turj.  UiscaKa,  Accidi-nl»,  TreaUnenia,  Ojiriniicini,  I''(>(kI(. 
Applinnrcs.  «ic.  cDcDunicrpd  in  ihc  i*nid  or  in  the  tick  mam.  Compiled 
fcir  ihe  vne  of  nnrws,  Ky  Honnor  Mustkn.  author  of  "  Unw  lo  llrconw 
a  Nurac,"  "Skeli-lir*  of  ttni>]ii(al  Life/'elc.  Srcoud  aad  rnlaiscd  edi- 
tion.    1 6mo,  1 40  pftijra.     Price,  Cloth,  f  1.00. 

Thl»  little  Tolume  ii  Inieiidcd  for  u«e  nu^relv  ai  ■  •moll  (ef«mce<book  whidi 
can  be  eonnilled  at  ihe  bediide  or  in  ihr  waid,  Il  f^vr*  nullicieni  raplonillim 
10  the  niuM  to  enable  her  10  c«in|>"-l>ri"l  n  viiitr  until  the  hu  kiture  lo  look 
up  larger  and  fuller  worka  on  Ihe  (ulijecl. 

"Should  In  ai  ihf'lUpOMl  ef  twetyiiijne.""— *''»«-Br*»»i  Mtiti-nt  Krrim 

"  HalaliuiM  lu  rcpuutlon  br  breniy  mH  tlmplidty." — HaMmrmaitmiaii  MmMy. 

"Thvigh  niewltily  for  pr-ifmJima}  niiivca.  cviuttnt  in  a  eompaci  IWrn  Juti  tuch  ititfit' 

tiiklluii  aji  ■Iniuii  every  tiiKiLlitcm  mun  voutd  liVc  \o  have  AI  hikrid  in  thac  ildyt  vlifih 
llic  ii,icT<K(  Ut  all  nAilcn  of  tkhfifrtiDii  pitij  mcdlcma  baa  lAnmc  ho  dr»(  " — MtiJ^tit 

"  A  book  which  rriry  pntrtnin  nunc  null  have-" — MtJitmt  WtrU. 

'•  Thtt  lllllc  voJume  ■>  >l'na><  •ndltptuablr  Id  Ihe  Inlnjol  icbdal  aail  In  Ihc  llbiair  of  Iha 
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SURGICAL  PATHOLOGY  AND  THERAPEUTICS,     by  ].  Cov 

t-lMs  W.iKKtN,  M_  iJ_.  I'lolVncii  o(  Suigeiy,  lliriuil  Ucdiul  ScWil,  «C 
In  oue  very  liaiidKiuii-  uclavu  viijumc  i>f  ovci  800  pacui.  will)  13$  illm 
tntinni,  J3  ot  wliidi  an:  i'lin}in<?>1iih()Kra|ilit,  anil  ail  uf  wlikb  m  ilniwn 
(mm  oriipiul  (pccimeii*.     ^ftMiiii;  ihroufh  the  prcM.) 

Corenng  n)  it  doF>  ihc  rniire  ticlil  of  Sw^cal  i^bohifir  ■■><'  i^ufgical  Tbo*- 
pculics  tiy  an  acknoulcitgcil  aathoilly.  ike  puUiiber  it  oonlitlenl  llxt  tbc  mnk 
still  tank.'  at  ■  naiiiianl  aiilliuiily  mi  llii'  Mil))ecl  of  wliirti  il  tmu.  I'ulimlBt 
atlcntion  liai  lictn  paid  to  Bacteriology  mid  Siit|;i«al  Hadi-'ria  (niio  ibr  lUtid- 
point  of  iccenl  inVFiU£atian(,anil  ibc  chroino-lilhoKnipkic  plate*  in  ibar  lulctu]i 
to  naiarc  tail  in  aoriiiilic  Bccuncjr  have  blilicno  teen  vnappoached. 

DISEASES  OP  WOMEN.  Iiy  tlviir  J.  G«itftt<a'Ks  A.M..  M.l>.. 
I'rofeuor  of  Obilclric*  in  the  Xew  Voifc  PMI-GiaidUiilc  Medical  Schoul 
nnd  Hanpiial;  Uynccologiii  lo  SL  Maik'i  lIoapiiBt  and  to  the  Gcnnan 
Uitpsnwrjr,  elc,  Ne»  Votk  City.  In  one  vtij  hiuidioane  ckmtd  vulvmc 
uf  alKiiit  700  |«t;ct,  illuiiiMcil  by  nsmecouii  iii«od*cuti  and  culared  plate*. 
Pncei:  Cliiih,  I4.00  ntt;  liherp,  Ss.00  ncl. 

A  ruCTKAL  •vitk  on  eynecoloKr  foi  the  vst  of  Uadetui  and  pnnitionen. 
wriucn  in  a  tci*c  and  cunciu;  rauiner.  The  iniixiitancc  uf  a  i1ig*uui;Ii  knuw- 
\tiip  "{  ilie  inxi'im^  uf  Itir  frmale  i>elvic  uig;iiii  I1.11 1>»<i  fulk  reeornued  liy 
the  autlnt.uid  coniideMhle  mtce  taa  Ixicii  devoted  (o  the  lU^ject.  The  chap. 
lew  on  OpenUHins  and  on  Treatment  are  tbumuBhly  inulern.  iml  aic  laMd 
a|un  the  lar^c  hi»[iilal  and  nitate  practice  of  the  jiiih»t.  The  text  U  cluci- 
daled  byo  large  number  of  illuiliatitiii>  huH  tolcired  ploto,  mnny  uf  tlicni  tfinij 
oriipnil.and  luimiii|{  a  com|>ltle  j||»  br  •tudyln);:  rmbtvl'^- tnA  \ht  autlirmy 
of  \iit  //malf  ^mitaiKi,  lie>idn  v^emplifyinj^  whcincrar  needed,  nacirliid  cmtdt- 
tiun*.  in*Inimenl».  apporiiiui,  and  a\ictu'sim\. 

EXCEBPT  or  |-4».\TrKT». 

t)ncLi[iacnl  at  llii   Finnic  Grr,  :    '  .nj  ,,(  ,1,;  rioial,    I    i  ,,,.  — Phyi- 

M'H^  —  Piibitiy.— Mrnicnmim  -i.  i:™.il»lloii.-  I'l.  i  c  t*«»c- 

wne  -t..tLil£>gy  MU il  -\. ,  I  .iTit.i'i  -TfTXHxnr  Ahncnnl 

PtiHicuin.-  Di.i>Ki  .i(  iNc  \  >4ini._i>»tiiiTi  •*  On  Vkiw  — rh<ad«  a*  Iht  fOMatt 
TmI^  -Di«4.c.  ot  .hi  IJmL..     -IliKnn  of  the  Pdvti  — -IitiilllT. 

Th«  t*c«pilon  aceordcd  to  ihia  work  hat  beu  moU  AatlrrlB«.  la  th*  abort 
period  which  ha>  dapMd  ilan  It*  luuo  It  ha*  bteo  adcpted  and  rcMniBeaded 
aa  •  ieit-bu»k  bj  laan  than  6a  ot  the  Medical  »ch«eli  and  Untntalun  of  itn 
Untied  Stale*  aad  Canada. 

"Oni  <il  tin  l«i  ini.i.t..1['  roi  .t<ia>n»  anJ  naiUieHB  vhich  !»•  Ixea  poWhbnl  in 
■h(  Kn(lwh  lan^iuic;  ll  l>  i..n4<-ii—.i  :^.>  und  iniii|in4>ni>lM.  'It^  mafetinl  WarBlna 
and  tmi  dinital  apaixiio'  »t  il-  i  inhnr  llt>d  .ip™..i™  u,  itiii  l«*  ),■  > 

BU*t  vRraaiTf  «■<(  InHmci^vc  t^mi  .  niion^^^.io  4»t><.in  Tii>cp*?octd  c«ati^aab 

Bu>¥  nrH  b>  anilkblc.  inU  fintlinlh..  ..    .:.,ibl<<.aii>ud  biiJ  lielp  " 

THalt.  A.  RaanT.  U  O  .  t.t.  P  . 


Practical,  Exhaustive.  Authoritative. 


SAUNDERS' 
NEW  AID  SERIES  OF  MANUALS 


pen 


Students  and  Practitioners. 


Mr,  Saunobu  w  pleucd  to  unnouoce  u  in  aitivt  frtfttraii/v  hU  NEW 
AID  SERIES  OP  MANUALS  for  -Siudenls  and  PrBCIIliooera.    A> 

pill-tlkhci  <■!  till-  ^lANLiMlD  6tKICS  OC  <JV£J>IION    CoMPCNUS,  Ull'l    [hri.>U)>ll  ID- 

limale  rclalions  n>Tth  leading  niEmbcrx  of  the  medical  profeuion,  Mr.  Saundcn 
Km  ticen  ni.ibled  lo  aludy  pmgroniveljr  Ihc  otcntial  Jniitnita  in  jmcliial 
"KlMid[s"  fur  itudcnu  and  phyxkiuu. 

Tliit  ttudf  hiiiV  munircsted  thai,  irhile  the  pubLi^ed  "  Quctlion  ComijrnilB'' 
e*in  tlir  liii;hctl  s|iprcciRliuii  of  Uuilrnt*,  whom  Ihey  tvrit  in  rrvirwiiii;  their 
MU<1l»  prcpdrnlory  to  cximtnalion,  ihepc  W  >]icciid  need  of  thoroughly  lelioblc 
hui'llwokB  on  the  leidine  branches  of  Mtdicine  and  Surgery,  »vh  tiibjcct 
being  Fompiclly  and  author irjilicly  •rrillcn.  mii)  exhauutve  in  detail,  wilhaut 
the  initoiliielion  of  tusri  and  foreign  tubjectmnllcr  which  lo  largely  expend 
ordinary  lexi-booh*. 

The  Saundera  Aid  Scries  will  not  merely  be  condensalignH  ftom  , 
prenent  literature,  but   will  be  ably   written  by  wclUknown   authors' 
and  practitioners,  moat  of  them  being  teachers  in  repreaenUuive 
American   Colleges.     Thii   ifui  ttrin,  ilicrtracc,  will  forin  an  iilmimlilr 
culkdiun  o(  advanced  leclurn,  which  will  lie  invaluable  aidi  lo  Audenti  in 
reading  and  in  coinptchcndiiif;  Iho  contvnii  of  "  reconrmenclcil "  workt. 

Kach  Manual  will  fnrihn  be  dUtinguishcd  by  llie  beautjr  of  the  u<ru>  type ; 
by  ihe  qualii}'  of  the  paper  and  printing ;  by  the  coplon*  ute  iif  illutiratinnii 
liy  the  niiractiic  binding  in  clolh :  and  by  the  CKUemely  low  price,  which 
will  uniformly  be  Ci.as  per  volume. 

II 


SAUNDERS'  NEW  AID  SERIES  OF  MANUALS. 


VOLUUES  SOW  BEADt. 


PHYSIOLOGY.  Byjosti-H  UuWAKti  RavhoKUw  A.M..  M.D.,  rhJeBoi 
ol  l'liy'ioU>i;y  uid  llyulcne  iiml  ixnam  on  (iynecolofir  in  ibc  Li>n£ 
Ubnii  l-iIlvRf  ii'MpiuT,  Mc.     Prkf.  tl  JJ  tirl. 

SURGERV.  Gcn«ial  and  OpMktive.    By  John  CtiAi.tir.Rs  DaCuscta, 

M,  t>.,  l)[.'iiiiFri<l>;iroi  ol  Surgery,  jcircruin  Xffiliol  Cnllq;r.  FhiljdvliihiA, 

ctt.      I'iiiiMu  iiuml";!.      IVicc.  f  J.Jo  "rt 

DOSlv-BOOK  AND  MANUAL  OK  PRKSCRIPTtON-WKlTlNO. 

By  E.  Q.  Thorniun,   M.  D.,  Un'iitiiiitniiur  of    ThcrapttMin.  JtBerma 
Medical  C'lllciic.  PhilailclphiiL     li-icc.  $1.15  nu. 

MEDICAL  JURISPRUDENCE.     By  Mekrv  C  Chapnav.  M.  D..  IViv 

tr-ivji  o<  liiililuU'i  of  Mtiiitniic  and   Medical  J utiipnidencc  Ui  Ihe  JeSn- 
ujh  Mc-itical  (Jiilk^c  uf  I'll i!.iilcl| ill i»,  cic       l>rii;c,  f  t.IJ  net. 

SURGICAL  ASEPSIS.  By  Carl  Bu.K,  M.I)  ,  Suisf-n  to  Si.  Muk'* 
Hoipiial  and  Iodic  Gcrmin  I\>liklinik :  Innmclot  in  Sutstiy,  New  Vock 
t'oi|.(iidilualc  Mciilc-jl  }>clii>ci1,  etc.     I'ncc,  $l-X$  net. 


TOLUHES  IK  PSEPABATION  FOR  EABLT  FOBLIOATIOH. 

OBSTETRICS.  By  \V.  A.  Ncwha.s  DoRI-AHO.  M.  D,.  DcmoaitnUoi  of 
uiBiieKici.  IdiveiMly  of  Peiioiyl>«ni»;  Cliicf  of  Ciynccotci|{ical  DUpen- 
tatyi  I'mnvyUunu  HiA)iiUl  i  Mcmlitrr  ai  lliiladelphb  Obttcliicil  iiocirtjr, 
elc.     IViic,  Si. IS  iiti. 

MATERIA    MEDICA    AND    THERAPEUTICS.      By    HlWKV   A. 

GaifriN,  A.B.,  M.  D„  Awi>innt   I'iiyiciaii  I»  ilic  KcMM**tl   Hoi|«ial, 
Oui.piticiit  DciKirtiiicni,  New  Vait  Cily.     Fricv.  f  1.1$  ML 

SYPHILIS  AND  THE  VENEREAL  DISEASES.  By  jAHen 
Ni.viNs  lIvnK,  M,  I>,.  I'rofcfvii  of  Skm  and  V'rncnal  Diicaii-t  in  Riuh 

Ml-vIic;,!  C"ll(;;r.  ("hic.ipi.     Diiutile  numbef.     Piicc,  S^.jo  neL 

NERVOUS  DISEASES.  By  CHAKttis  W.  Bvrr,  H.  U..  CUiixilI  Pra- 
IttMn  \A  .\civiiui  UiKa«e».  Medkii>Cliinir|[icil  CoUcsc,  Pbiladdjihia, 
elc,     I'rrcc,  ti  35  Del. 

PRACTICE   OF   MEDICINE.     By   GuiKitc   Rob   Uxkwim>i\   M.D.. 

I'lofcuur  >if  Ki.ii;!!!-*  iti  ihc  Wc-iiiuTi't  Mrdiol  CoUci>c  and  ia  Ibc  New 
Vo'k  ln<itmaTj.  He.     Doiibic  nuiiilxt.     fricc.  $*.$(>  "Cl- 

N08E  AND  THROAT.  By  D.  Ukadkn  KTt.c  U.D..  Oiicf  UryoKcd- 
ogiil  tu  St.  Af^ri'  llmjiiul,  Philadelphia:  Imtmctor  in  Clinxal  Micits- 
CDpy  and  Auisiani  Dtmommtor  of  PnlhoIoKy  in  ihc  fcffcnan  Medical 
College,  etc.      Price,  ft  1$  net. 

*■*  Thcr*  will  b*  publlBh*d  In  iha  ■■»■  Mrl««.  at  cltn*  tol«rv*li.  isnfally .pre- 
pared werki  on  ths  *ubj«ta  sf  Anatomy,  Oyn«slo(]t.  Patbology,  Hnlaaa,  eu^ 
by  promlixnt  aptclaliits. 
U 


I 


CATALOGUE  OP  MUD/CAL    WORKS.  IJ 


amutdmra'  Ntrw  AM  Serlfa  of  Mnnuttis, 


A  MANUAL  OF  PHYSIOLOGY.  Hy  Jihki-ii  TI.  Kavmond,  A.M., 
M  IJ .  I'lofeiioi  ol'  I'hjsioloy)'  uilI  I1v)I1CDC  Bnil  I^ciuwt  ori  Uynccology 
iti  Ihr  \jxig  lolaod  Cciltcgc  llotpiol ;  iJlrcclor  of  ["hyiiology  in  itic  tlua|- 
Iniiil  I.nboialoTy;  (oimcrly  Ijecluccr  on  fhyiiology  ind  Hygiene  in  llic 
UrooUyn  Normal  School  for  i'hj»icBl  Eduolion ;  Ei'Vicc  I'resklcnl  of 
Ihr  Aiucricui  Public  lUallh  AMociation;  Ei'llc^lh  CotnmiHiuncr  City 
of  tlnwklyu,  eic.    llltuitaWd.    Price.  Cloch.  f  U5  neL    (Jutt  iraily.) 

In  tbii  manual  Ihe  >ulbnr  hu  cndetvured  lo  put  into  >  tmxcnlt  and  anil' 
ahlr  (isnn  ilir  rnuilu  of  twenty  yr^rn'  riitrrlrnn  u  a  leadier  of  Pbyiiolofy  to  _ 
mcilkal  niudcnts.  luid  haa  produced  a  uork  fur  lltr  tltidrni  Bn<l  (iracljiiaiiM, 
icprcuntinn  in  n  concisF  form  ilic  existing  ttatt  of  PhyAloIogy  and  ir*  mrlhoila 
od  Invrsilgaiiiui,  tnutri]  a\»n\  I  •ini|ii)niii>r  mid  Paiholonic^  Anniomv.  I'linical 
MtdicuiCi  Physics,  and  Cli«miMry,  at  well  aa  uixhi  n|xh[DirntBl  rctoarcli. 


A  MANUAL  OF  SURGERY,  General  and  Operative.     By  J»ii?* 

CiiALHhR'.  lIU  (■'1*.  M.  D.,  Demoiuualot  of  SuiRcry.  Jrflcrwn  Mrdicol 
ColleKF,  Philadelphia :  Chief  Auiiiani  Surgrcin.  JrlfrTson  Mcdiul  CollrKc 
Tlcvpilnl:  Sur):)(nl  Rrgiilrar.  Philudplphin  Itospilal.  rtc  Diir  vrry  hand- 
aoinv  volume  of  over  700  pagi^ii  "ilh  a  lari^c  miinhrr  of  illiulraliiHW. 
^Double  number.)    Price,  Uotb,  lz.50  ncL 

A  nr»  msoiinl  nf  ihr  PrinclplM  and  Praciice  of  Surp^ry,  intended  lo  me»l 
the  demaniln  of  jlmlrnii  and  working  pncljlicinrn  frir  a  imrdium  *i»ed  wntk 
which  will  embody  oil  llic  newer  mrthoili  of  proceilnrr  delaili'd  in  'he  lufijer 
IrU-lxHikk.  Thr  «(i(k  ha»  l*en  wrtdm  In  a  tonciic,  pracliral  manner,  anil  1 
etpeelnl  iiiemioa  hat  been  given  to  ihi.-  moat  recent  meihodi  of  treatment. 
Illufttraliou*  are  ficvly  uard  tu  elucidate  Ihc  text. 


A  MANUAL  OF  OBSTETRICS.  tty  W.  A.  Nswman  Dohland, 
M.  1).,  DrmoiiMralor  of  Olalctric*,  l^nivenily  of  Peuniylvani-i ;  <Tiief  of 
Gynecolom'cal  [liipcnlaiy,  Pennsylvnnin  ilospiliJ;  Memlitr  of  Phila- 
delphia Obateirical  Society,  etc,  Profiucly  llluatraled.  Prior,  (^olla, 
fi.15  nei.    (Preparing.) 

Tlila  work,  which  la  thoroughly  pracUcal  in  iU  Icbc^Ibk*.  it  intended,  ■»  lu 
tiite  im[i|ic»,  1(1  be  a  working  icit-book  for  the  Mudcni  uid  of  ralue  to  the 
pratliliooer  aa  a  convenient  linndlmnk  nf  rrfeccnec.     Allhoiit;li  cnncitrly  writ- 
ten, nothing  of  importance  ia  omitted  thai,  oil!  c'"'  a  clenr  and  Kiiri-inCI  know-  , 
kdgo  of  the  aubjtct  ai  it  *tuida  tn-day.     lltiuiraiiona  ue  fieely  aavA  ihraughoul ; 
Ihe  text. 


u 


W.  B.  SAVXDEKS' 


Saitnitert^  JV«M>  Attt  Srrivs  of  Maunttls. 

DOSE-BOOK  AND  MANUAL  OV  PRBSCRIPTION-WRITING. ' 

By   E.  Q.   TiiuKMuN,   M.  I>..  Dcaiunilimlot  of  Tbcn^icDlici,  Jcllciwiij 
M«liciJ  Cultc^  Fhilvleiphu.     Itlwtnlcd.     Piicc,  Qodi,  f  1.15  ncl. 

■till  linlc  niiciiiitxi  it  ijmrRtllir  itivtn,  iii  irurlif  on  Matrria  Meilim  fttid  Tbers. 
pf  uiioi.  I'j  ilip  mr'huJs  o{  combrnbg  icnicdio  in  ihc  form  gf  pxscripiinni,  anil  1 

wivt  I'J  i;ivc  u  lli(it<>ui;li  anil  c.im[in'lienflii«  kiiowl«<l^  of  tlic  luhjcd. 

Th<  work,  which  i>  Uucd  uirni  t)i(^  lait  (|S90[  ciUtioo  of  the  Pliarvuntfaia, 
tullj  coiFcn  the  nihg««  of  Wcigliik  xToX  Mtiiiiito,  I'icfiiprloti'  {fAim  uf 
witlint>,  )i«iic(jil  {ILfcciiiiiu  If)  pbamiaciu,  gtamiuaiical  cuiMiniction.  clc|, 
Uaage,  Incurajaiililei.  TiHAun*.  «e. 


MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY.  Ilj-  HE-ibV  | 
C.  CiiAruAN,  M.  ]>.,  rfufryiM  ot  In>iii(ii»  or  Mcdkinc  aioX  Mnlial 
JuiUpmilvnce  in  ihe  IcITenDii  MfiNc^.l  Cutlr)^  uf  riiil3i}d|<Iiia  1  Mcmlier  1 
of  Ihc  College  of  I'liyiik'laiit  of  I'liilnilrTptiia,  of  tlir  Acailciny  «r  Naliiral 
Sdmcei  of  Hiiladclphii,  »r  llic  Anwricnii  Cliil'Miiphical  S»ci«(y,  ami  uf 
the  '/jxAa^UtX  Sodny  nf  rhiUitclphiii.  3ji  W*i  *'<■!■  3^  Ulinitatitau, 
*otai;  of  vhkh  axv  ID  folore.     tVice,  it  15  ncL 

Foi  uljuiy  ycart  there  hok  tieen  a  demind  from  nwmbcn  of  the  Ricilicil  iinl 
Iripil  profoMiOTK  fur  .1  niciliiiiii  tlic<l  wink  nn  lb»  moil  inpoftint  bruich  of 
mnlicine.  lie  nccuurily  iiroBcritml  linitl>  iif  (he  iriiik  pcimll  ibc  OMiiideit- 
lion  only  of  Ihoie  pjirtt  of  ml*  eitcnsive  iubjrcl  «bi(li  ihe  cificrieBcir  u^  Iho 
aiilhni  at  ciirniier'i  [ihyvrcian  of  (he  city  of  I'hilnclelpliin  fbi  ■  pcriotl  of  RX  1 
y«an  leadi  him  to  irgnrd  a->  the  moil  sitlciinl  fut  ixjctiial  iiutpoi«*. 

Paniciitii  nnciulon  ■>  dravn  lo  Ihc  illuMtalioiis  many  nine  l""^""^  '" 
coli>n,lhu'>  conveyiii):  ID  (he  layman  a  fni  dearer  idea  of  the  «»or«  intricate 
catti. 

"'nif  uHtnt  ulDii  m  eiMdr  (ttlincA,  ind  ufcmiiicd  fi(if  in  ■■M4«*M  <*Ultatl«aik 
neu  Ihat  it  ■uii>|ul*«ai.*'— A.  Lritii  .WtMe^l  ami  Sitrgi'ni  Jtmrmm/. 

"  Thg  proniiaikii  >■  ■lir>ri  ihoioufh.  ihctui  »  libcntlr  inunfitnti  W*  IMnrmwl— a. 
and  ihg  »iy1«  Af  tlH  «uitiftr  it  a>  «ic«  fpirjiUig  anif  lnKK*tlng-"—  Tirf^rmti!  C*tfitt, 


"  Chit  ihcl  It  ILOJ  DVcrW^lAl  itilh  an  irifiHtAiArr  <lvuQ  ut  *  tj|«  Avovtl  «<  lUatnlifH  on 
thd  tiibj'ti.  rAjTiLfLn^  hni^r*  of  munti^  ihc  vtcaiul  ptifltt  it-  iIh  AccMmi  u'  m  i|uenb>n:  | 
lS,it  cnntAln^  lh«  mmllixf^  tynploiaiMl«y  n^^ufAlluaUt  caittlJlvrni.  Imit  uf  ppiMU.  aail 
ihr  TtATtim  nmru  ul  uuLifig  ita«n— 4iich  »  ibr  itc*  b<«li  WA>r<i  a*."-^7\i Samturian- 


A  OUIDS  TO  THE  BACTBRIOLOOICAL  LABORATORY.    Bj  | 

Lamcixw  fRoTHiKoHAM,  M.  D.    Illuuraitd.    (■•picpnatioD.) 

Tlie  technical  meihmU  iiivolved  In  hacle(i.i-«lwrc.(nelb»>)t  of  xaining,  and 
mkraacupical  Hu<Jy  an  fully  iletctibci]  and  .itraiigeil  at  tini|ily  and  concii^ljr 
ai  poulUo.    Tbc  booh  b  etpecially  intcniUd  (m  luc  in  lahotMoiy  work. 


Of  iinntCAi.  WORKS.  15 

NURSINO:    ITS    PRINCIPLES    AND    PRACTICK.      I!y    Nahki. 

AipaMi    Hami'Iun,   (■iiiliiLiit   ..f   ihc    Nfw    Villi;   Tramliiy   Sel»»>l   tii 
Nurafs   Bllftthed   lo    Helkviie    Uc«pitnl;    Supcrinwniiriil  of   Niinei    iiiiJ 
I'riiicipal  of    the  Tmining  School   lor    Nunrs.  John.i   llo|ikini    lliupilnl, 
liallimi.itr.  Md.  -.  late  Suiirnnlvndriil  of  NiirKi.  Illmois  Training  School  | 
toi  Nui«cH,  i.'likai^.  111.     Id  one  very  handMnnF   umo  volume  of  4Si  . 
pogrt,  |)n>ru*ely  illunrakd.    Pricr.  Cloth,  5^00  nd. 

This  entirely  new  work  on  ihc  iminnanl  'uliject  of  nuraing  it  U  once  com- 
pirliciuivc  unci  KjMenuuic;.  Il  it  wiitirn  tn  >  clrir.  acvunttc,  kttd  trtdoble 
Hylc,  •uitAlik  nlikr  to  II11-  tluilciit  nnil  the  luy  rtrailvr  Sucli  11  work  hu  long  ■ 
been  a  dfttdrracuni  with  \hsee  intniBtcil  wnh  Ihr  muiiii-rRicnl  of  boHiilab  toS'l 
ihe  iniimciioii  of  nunci  In  iiaiiiin^  ichoali  II  1*  aluu  i>E  t-niKcial  iiiIue  to  ihe 
l[r»(lu«lril  mir»c  wliii  il(*irr»  In  mviuin-  a  )irticlirtl  wotkiti)-  kn'iwlrdip;  of  the 
carr  of  Ihc  aick  and  llic  livgicUL-  of  (he  sick  mom. 

The  nulhor.  nho  hu  had  contiderable  cxi)criL-iicr  *»  »uj)rriiilcndciil  iif 
trnlninu  tchoab  for  nurtc*  and  hcri:i]i)Ul  nunai-enieiil,  liitni:*  to  her  luk  a  mind 
ihoroucliljr  Ei|uii>iKid  lo  nwkc  Ihe  subject  Ulrociive  a*  well  •*  cdentilic  and 
inmiuclivp. 

Thoruui:hly  ailuird  and  approved  procewt*  in  pnctlc«l  nuninf;  only  have 
lirrii  K'^*eii>  |Mf1>rularlf  in  anlixptic  tar^evf,  and  tlie  minuteil  details  rrgard- 
ing  tile  uursc'i  IcchDi<|Ue  have  been  cxplaincil. 

Illuilraiiont  lo  rlucidoie  ihr  leti  have  been  ined  (lerly  ilirciu^linut  Ihe  book, ' 
and  (licy  will  lie  fnund  of  miivrin!  hrlp  m  showini;  the  fotms  of  modem  anili- 
•noe*  for  ihe  hosjiital  ward  and  lick-rootn,  Ibc  regiHnuioD  ariempcniiurc.  doily 
tecordi,  elc- 


MBTHODSOF  PREVENTINGAND  CORRECTING  DBPORM- 
ITIES  OF  THE  BONES  AND  JOINTS:  A  Handbook  ol  Ptac- 
tical  Oilhopgdic  Surgciy.  Uy  H.  Auiiii^rus  Wiu."«,  M.  D .  IWewot 
of  I'ciiriai  »nd  Orlhujiedic  Surgery.  Philadelphia  Pol y clinic :  Clinical  Pro- 
fcMor  of  (Jrthoprdic  HurKcry,  Jenei*on  Medical  College.  Fhilailelphia,  etc. 
(In  prcpaiaiion.) 

llie  aim  of  Ihe  author  u  lo  jirovidc  a  book  of  uiodenile  aiie.  coDEaiDing 
com  fire  henaivc  deuili  that  vill  enahle  general  )iraciiiioQeni  to  undcmund  ihor- 
ou^hly  the  mechanical  fraiiim  of  the  many  fomu  of  coiyfcnital  oiid  acquired 
di-foimiliea  of  Ihe  Iwnrn  ntid  jotiilK. 

'Hie  mechanical  fuoctton*  that  are  imp«ired  will  be  ocmidFied  firtt  at.  lo  pK-  ' 
vrntion  u  of  primary  Importance,  and  (btlowine  thi*  will  be  dnrnbetl  ih** 
niriliiiiU  of  corrrclion  (bat  have  l"-rn  proved  practical  Xfj  ihe  aulbnr,    (.Jpc- 
mii'T  pmccdom  will  be  ooxtidered  from  a  tnechuiical  m  well  u  a  luinical 
»londpoinL      Ptnmincnct:   till  be  eiveii   lo  the  mechanical  remiiirMiicnu  for 
brace*  and  attiricinl  liinln,  olc.  Hilii  dcM-iiption  of  llie  inrlhii'U  for  ciniMfUL't-  ' 
in|c  the  tlinplest   Fiiriii»,  whether  mi-U-  iif  pluttcr  t\{  I'nrii,  fell,  leather,  pn|>er,  ' 
Steel,  or  other  moleriali.  logelher  wilh  tbe  inethodi  of  leodjuslnienl  to  auil  the 
c)iaii)^>  occurring  during  (he  [irogreu  of  the  uuc.     A  very  lai){e  nuiubci  of 
ari)|iiiiLl  illiwimiou  will  bv  uMd. 
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AN  OPERATION   BLANK,  wfth  Litts  oT  fnstramctiu,  etc' 

()iiu«d  in  Vkhoos  Opetationv.  I'n'|>«ml  by  \V.  \V  Ku.n.  M 
l.UD.,  I'nifcHOr  tA  VnxKi^n  u(  ^xnigcfy  in  ll>e  Jrllmou  Mcdtcalj 
kgc,  IliiUdelphia.     I*ricc  i>rt  IVI.  conUiDing  Blanks  for  Miy 


1 


A  oonveirfMM  btsnk,  aollaUe  for  all  opcraiiont,  eiviiM;  comphric  in 
tef^ing  necfttwry  dkimumUo  ef  palipnl,  (l<  •  "iin  a  full  li^  o/iliriwin»u( 
mMltcMM  lo  tie  «f^o}vd. 

Al  Oie  back  of  p*il  i*  •  IIM  of  liiMnimenti  uxil — vii_  ernrnj   ihiIimiiiiMI 
Vt ,  rc(|ulred  for  mil  ifirnlioni:    Mid  tprrlnl  inMrxuncou  Ibi   lurvcn  «(J 
Intn  anil  ipinc.  luoutli  and  ibroM,  nbdoiocn.  rectum,  ranlc  umI  hmJi 
DllOAr}'  oripni,  Itir  Ujiir*,  (tc. 

'Pile  wbolc  forminff  a  not  ud ,  smngnl  far  huipng  on  the  wait  ef  i 
Ifeon^  office  oi  in  tbc  bosiiiuij  opcrMuig  tocoi. 

k  utt'ul  pur|«»t  fwT  ihv  luiiBMi  la  iwnlhdtnB  hiM  of  il^  «l0t«ll«  ttf  i 
(nil  tlw  lOMn  u  ardl  m  IM  ihr  iHiruoicnu,  -*--■    'iij  .  hhI  jb 


"Will 

•Mvn  fta  ilie  Mlleoi 

m4sd  "— AV»  ffi  MMkalKntrJ 


"Cvnn  iboui  an  ihMUn  bcDKAd  Innny  nprnrlnn  "    AmttAan  tmmttt. 
"TlKpluliaGipluloM.'— A«tM  Mi^lnt  and  Sitrtti»l  Trmrnat. 


ESSENTIALS    OF   ANATOMY  AND   MANUAL,  OF    PI 

CAL  DISSECTION,  coiilaiiilni;  ••  lliut-.  \m  DKAvciioti  "  B^  CiiARtC 
H,  Nan<~rf.i>i-^  M.  I).,  Vnicuat  of  bufKcfy  uid  Ctiiiicnl  iriirgcrv  Ui  tb 
Unbixnltf  of  MkhiKKii,  Ann  Aibo«i  Comsponding  Munhcr  of  ihc  Rr^tl 
Acodemj  of  Medicioe,  Konie.  lulji  htc  Suigeon  JelBcnon  Mrijiial  Col' 
lejtc,  etc.  Founh  •nd  rcvit«il  tdilioiv  Pom  Svo,  onw  500  |ia|;rik.  wHt 
hnndMimc  (ull  pa^ir  liiliograpbic  pUu*  m  colart.uil  over  ion  illtuiTMl 
Ihice  -.  Exira  Clulh  ut  Oilcloth  fot  ihc  >tiMi.'r,-iioii-rooin,  fi.oo  net. 


Neither  paini  nor  eipeosc  hu  Ixen  (pareil  to  make  Ihia  Bork  lite 
huMiie  yd  conciie  Siuilent'i  Manual  of  Anauini}'  and  Diacciion  et«r  ' 
litbcd,  clllicr  in  AiiirricH  (ir  in  KurCfir. 

The  colotrd  pUlF«  arr  dni|;ncd  lo  aid  the  Moclenl  in  diuerliD);  llie  min 

adcriei,  veini.  bqiI  dcfiv*.  The  wocKl'mit  time  all  been  qicclally  drawn  >Nd 
cnRTBicd.  iiU'l  an  A|i|>eiii1iii  added  cuolaiiiiii);  (10  lllu»mlloi»  'rpretcnliiiir  t^ 
Mnictuie  of  Ihe  eniitc  human  Hkelcloti.  Ilie  whole  being  linwil  oa  the  c)<-*endi 
ediliom  of  litaj  's  Anat'mr,  nnd  fonnins  a  haDdsoioe  |>a>i  8to  volume  < 

"Tht  ulMSBRddiHMT  ihMi  erUiuiT  MCElltBO,  add  «n  at  «|aclil  nlue  Mip 
IhcAr  wttfc  in  ihc  iX%i^niiitt,-voom-"^J*mntt$i  ^f  Amtrk<t»  Mrttiml  AuMtnli^m 

"liiKiiiM  W  latN  \itaAt  L>(  lytiy  nwlkil  uiitAii«\."—Cltnl»nJMrM'al  tiatttu, 

■■  A  cdiiiIh  sail  judlciniu  yioA." —B'^itlt  IMkal  tHtd  SurfieniJuinmL 
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A  MANUAL  OP  PRACTICE  OF   MEDICINE,     Uy  A.  A.  Stevens. 

A,  M.,  M.  D..  InMrurinr  of  MiyMot  DlitgiuAit^  ^ii  iKc  UiiivertJiy  <>r  IVnn- 
kylvania,  inil  Ucnioiikiinlor  oi  I'aihotogy  in  [)ic  Wonun't  Medical  Cullq^ 
of  Philftdctphia.     ^pc<:i^ty  intcndiNl  for  iiutlcnu  ptcpuring  Tot  gnujiuliun  , 
mill  hoapjlal  ciaiiiinittion*.  and  includctlhc  rollowing  Kclioiui;  Gcner 
DimUFi.  DlacMc*  of  the  OigcMivc   Organ;.  Discuci  of  thr  Rcapimloiyl 
Syilcm,  Di«(«w*of  (he  Clrculalory  Syticm,  D^rv-n  uf  llic  Ncrvi>u9Sy*«j 
Icm,  Diwuu  iif  ilic  lllood,  Di^cixu-i  uf  tlic  Kldncyt,  in-l  l>uciurt  tA  Ihe 
Skin-    KAch  wclion  11  prcfecrd  by  «,  chjplct  on  (icncrjl  S]rtn|i10in>lDlii|^. 
Third  cdilion.    r«i  Svo.  502  pages.     Numerous  illuMntiont  tnU  wlvildl 
formula.     IVicc,  (z.jO. 

Canlribuiioi»  lo  Ih*  icicnc«  of  medicine  ha»c  ponred  Id  id  nipldly  durjtu;  rh 
lul  '|uulcr  of  a  cenluiy  ihnl  it  11  wcil-iii^li  impoK>ibIc  fur  lh«  Mudenl.  wllh  thti 
liiiitlcd  lime  u  hit  lili-i-otal,  lo  niox^cr  <latx>Rile  trcali'n  01  to  cull  (mm  Ihem 
(hni  kiiowleilgc  whidi  11  aliiolutely  euentiaL  From  on  cilcndcd  e»peiicncc  in 
leaching,  the  authar  bu  iKcn  L-nab)ed,  by  clauiricaLioii.  10  u"^u|i  allieil  *yini>-J 
loma,  Uld  bv  llio  judlcloiu  cUiiiiiiiilii.in  uf  llii>i>ri<-t  nint  trdumluil  eiplimntioitf 
lo  bnng  wiinln  1  compantivoly  small  compui  a  complete  outline  of  llie  prM- 
lice  uf  medicine. 

A  SYLLABUS  OF  LECTURES  ON  THE  PRACTICE  OF  SUR- 
GERY, arrongred  in  conformity  with  The  Atnerican  Text-Book  of 
Surgety.  By  Nicholas  St.nn,  M,  I).,  I'li,  D,,  Pro(c«»«r  t-f  Sui^tcry  in 
Ruih  Medical  College,  Chicajjo,  and  in  ihc  Chica|;u  Fulydinic.  IVicc, 
(loo. 

This,  Ihe  lateii  work  of  ib  cmineni  nnilior,  hitnielf  one  of  iho  contributort 
lo  ihe  "  Aincncaii  Text  Hook  of  Surj^ry,"  will  prove  of  cxcc|>l)iinaJ  vnloe  In 
Ihe  ndraiiccil  ^ludciil  who  liu  adapted  that  work  u  liik  Icxt-book.  It  is  not 
only  the  i^yllahu)  of  an  unrivalled  course  of  tuigrcAl  |jract<Ke,  hut  It  a  alio  an 
tjHlome  or  tupplemeal  lo  the  larfer  work. 


SYLLABUS  OP  OBSTETRICAL  LECTURES  in  the  Medical 
Dcpaiitmcnl,  University  of  Pennaylvania.  V-y  I<U'1iari>  t.',  Nurki^ 
A.  M..  M,  1).,  Demi  in  Hi  ml  rn  »f  UbMrtnc*  in  ihe  Uni«cr>ity  iif  Tcnntyl- 
vanit.  Third  eililion,  thoroughly  leviud  nnit  enlarged.  Ctown  8vo, 
rnco.  Cloth,  iMerlMved  for  noief.  *i/»  neU 

"^Thit  WOf  k  U  10  Ikr  tu|ien<»t  II?  vlii<n  on  ihv  umv  iii^cci  ihal  ivv  tik*  pimnr*  ilt  cjJr 
lac  OHXIWO  brlcAjr  u  il>  eicdlcnl  <rM^.m  ll  ioin  ihc  iu1>|Eir  lliorouctlly.  (Kil  »U1 
pi«vf  ip*«lujibl*  iKJCh  u  ih*  Muilflnl  viibl  iti?  |fr*<iiiiuTi«r  11ic  luihtu  hpi  mLr^n^ed  1 
number  4f  t4lu*lilf  l^lnii  wh^ch  wi>uM  only  <t-xai  bi  vnt  w^iu  wai  h^uuotf  an  *  «ptfrjino,>.1 
CCMarro'  i>bUt1liis.  Tike  lubjcct-maU^  I*  cl«»r,  fnrclt-k^  4ni1  moilvm,  W'  Vf  T^^ir-i  «tLv 
pkoanl  t/\ih  the  ponjun  cJcvoKd  tv  ih«  praeucal  tlurk^  *^t  ihf  bi:(ouch<ur,  t^rc  ^  iht  <.l,kU. 
■K,  Thi  lananphi  on  ■nilvrplld  'rr  tilnilralili ;  ihcic  it  iki  iluulHTuI  lonc  lo  Iha  dlr 
lIoMslTdi,  Ttvttetillt  an  icfiiilnl  »  uii'myoTUntj  nu  niiuoi  nutlmDiBtu*il.  W>  no- 
MR  IS  xy  (J»i  Km  Ihc  old  pnciiilsner  vMl  End  uHhJ  Man  id  lUa  dlracilM  which  lu  1 
DM  (Oiinllo  daplK."— AVoii  Kirl  MiMral  ll*t*r^. 
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OUTLINES  OF  OBSTETRICS:  A  SylUbu*  of  L*ctuMa  Deliv- 
eicd  Bi  L^Dg  Island  College  Hoipiial.  Ky  (^itAKLd  Ji:wt.TT,  A,  M., 
M.  l>.,  Profcimr  of  Obiicltici  »nd  IVdiwiici  in  ihc  Collqpe,  and  Ubttcln- 
cfaui  lu  Ihc  Jl<;«iiiul.  Eililcil  liy  ItAKOLD  V.  Jt.-wrt  r.  M.  I>.  PotI  Svo, 
364  pa^,     PiJoc  $3.00. 

TliM  book  licaii  unly  of  t1i«  eencnl  focu  and  prindplci  of  ohMeCrict :  ibei.c 
nre  kUicil  In  concuc  Icrmi  and  in  a  lytierDMic  and  natuml  onlci  ni  ufiiKnuo, 
ihroRiicfil  diiciuuoa  iKlng  ■»  fw  »  p«mII>1i?  aToldrd;  ihr  MitijKt  u  Uiw 
]it<:M7iil«'l  ill  a  f»nn  dkoI  Fuily  grBtpril  and  retncmlTred  bf  ibc  atadcnl. 
^tpccial  aitmiioii  hat  bprn  dcinlcd  lo  nnctical  i([i(-siiaris  vf  dioeTKMlii  and 
mauncnt,  vid  in  grncrsl  |ianiculiir  pinntinr-nw  i* jfivrii  lu  (uw  nbicli  i)ir  biu 
dent  m™t  nccdt  lo  Viin".  'ITw  turn J >;n"C''  f"""  of^SlJitmiriil  and  Ihfc  ixtlcrtjr 
sxrittnacmem  of  louia  adapt  it  10  ihe  wantu  of  ilic  buw  pnclilion«T  .u  a  nwani 
(if  Kficthinjj  bit  knt>a'lcd|[e  uf  ihc  >-ubjcC(  and  a*  a  handy  nunual  for  dally 
rtfcfcncc. 


NOTe:S  ON  THE  NBWBR  REMEDIES:  (bete  Tberapeultc  Ap- 
plications and  Modes  of  AdministTation.  liy  UAvll><-'uL^A.  M.  Ii„ 
t'H-D,,  Dcmoiitlniiof  of  and  lj-clu>ci  on  Eiperanental  Thcra|viilia  in 
(lie  Univmily  uf  rciintylvanij.     PoHt-uctsvu,  17$  IM|;ct.     IMcc,  fl.35- 

The  work  tahel  up  In  alphahcticail  nrdcr  alt  the  newct  leincilia,  |[tvln)!  ihcir  ' 
phyiinl  ^i(ii|icriics  <>otulillily,  lheraptuti<  applicaiioni,  adminiitratinn,  and 
diTiIiiCBl  formula. 

Ii  thiu  (onns  a  voi-  raluablc  iiddilion  to  the  variout  woika  on  lhent|cuiict 
now  ill  rtl*lPnc«. 

(.'hcmiiti  are  10  multiplying  ci>in)»»inil«,  tluit.  if  each  conipMmd  it  lo  be  Ihot- 
oitKhly  tiudicd.invmiencioni  miut  be  amed  fat  emwjh  to  delermiMcibeprae-  , 
lical  ini[>rat>tiicc  of  the  new  aj-cnu. 

"  KiiMiUlly  vnlukUc  b«au>e  «(  iu  conpfctdKU.  ita  KCurKT.  lu  »T>M>oile  tamiia- 
AtLon  c-I  ihf  pfi^fiertin  kiul  ihcnpy  of  nany  rcmoJictt  of  vhich  Joooe*  c«Ki>nr  bwtir  biu 
Ikillo^f  i|jrv«4£d  in  A  hriti  yv\  nnt  manivr    "Otjti^  Cf^min/  Xmfw 

■■  A  liiuely  uiitl  orMiful  l«oV  .     .    "hitS  ph^iiciana  who  »»«ii  ihemtcWa  of  Ike  1 


LABORATORY  EXERCISES  IN  BOTANY.     By  Eiaox  S  ItitsTIK.* 
M.  A.,  I'talcvur  of  M^trni   Mnlia  and  Uolany  In  the  rbitxlelphu  Col- 

ICRS  of  PhuiMcy.    With  om  7$  plaK*.    (In  (vepoiaiian.) 

TtiU  work  \i  intended  fis  Ihe  lirf^nnrr  and  the  advanced  wu-icnt.  and  it  fully 
covert  the  ilniciure  of  noncritia  planti,  root*,  ordinary  slrm>,  rhivnnei.  tDben> 
buH«,  leavci,  flowen,fruiu,Bnd  lei-ilfc  rtiitic^iil.tr  attention  Upivcn  toiheitrDM 
and  iiiicrciscoiiicil  tiructuic  uf  tilaiii«,  and  lo  ihoae  Bsed  in  molieiiii^.  lIlKUts- 
tiuiM  have  Irecly  been  U4Cil  to  eluddnle  Ihe  text,  nnd  ■  cconpldc  indeii  In  ^Jl- 
itaJe  reference  ha*  been  added. 

The  folding  eliarth  which  npplerDent  the  tubjectt  will  be  fo«nil  mefu 
connection  with  the  atailjr  of  the  ItK. 
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SAUNDERS'  POCKET  MEDICAL  LEXICON;  or.  Dictionary  of 
Terms  and  WoiJg  used  In  Medicine  ■□■]  Surgecy.  I(y  J>>[rN~  U. 
Kr.ATINi;,  M.  D,,  cililur  u(  "  Cycto|;ai-ilii  nf  Ditciuci  uf  Oiildccn,"  elC.; 
aulliui  i>l  the  "  New  l'r<jiioun<;ln(;  Dicliunii:]i  •'i  Medidnc;  and  lIlCSNr 
Hamiltun,  luilior  iif  "  A  Nn  TniiiilaiiDn  of  Virgil's  .i4^cid  iirio  En|-- 
lish  Verse ;"  cu-iiuilior  of  a  "  New  Prnnoutn.-ini;  Ditlionnry  of  Msiticine." 
A  nrw  uid  revived  cdilioD.  jsino,  l&l  pat-ra.  PricM:  Cloth,  ;5  cinu; 
Lcailicc  'rui:ki.,  fi.oo, 

Thli  new  md  campiehcniive  vork  of  reference  ii  the  oaicnme  of  «  dcnmnd 
Tor  a  iiiorc  iiiodein  bftodliook  of  it*  cIwm  than  thutc  at  {jrocnl  on  the  niathrl, 
which,  Juiine  «•  ihey  do  ftMn  1855  lo  1884,  iic  of  but  InfllnK  \at  lo  the  MnilenI 
liy  ihnir  nol  oonlalnine  llie  hundreds  of  new  word)  now  lucd  in  current  Ulcra- 
luie.  ctpeciatlj  lliotc  nUuiii;  lo  tleciiicily  and  Eladerioloicy. 

"  RfmarliAlily  vcurjtc  in  urmiacJofy.  acccatiulloa,  ami  dcfiniljoa,"— ;/«i'ai*/^/lwrr- 
(fan  .ViJit^l  Atutialita. 

"  Brief,  y«  oHsplcie  , .  - .  ii  cunuiio  ihe  \ay  liiui  nuiunilaiun  id  ctcb  ibe  Deif«>l 
dalunnunu  sf  niealclM."— A'nv  yt-ll  Midic^  KittrJ, 


SAUNDERS'  POCKET  MEDICAL    FORMULARY.     By  WiLLtAH 

M.  I'owiOJ.,  M.  l)„  Aileiniing  I'liyiitiJiri  lo  ilit  Mci«r  Itouu-  lor  Invalid 
Women  at  .\lloniic  City.  Conuining  1750  KoraniW.  wlecteil  frmn  nrvri»l 
hutiilnd  nf  the  licil-kiiown  nutliutitiei.  F"tniin);  a  hindnonip  and  ciin- 
vttiiciK  jKickel  comjianion  of  neatly  300  pttiileil  imgrt.  wllli  blnuk  leavci 
for  Aildilimis ;  with  an  A|ipenilii  ciinuiiiinj"  r.»ijl"("ii.a!  Tabti,  p'onnul* 
and  Ilntc*  fur  Hf^ioilrrnutic  Mcilicatlxn,  Vtiacmi  and  their  Ami-lotn. 
DIametrn  of  the  Prmalc  I'cltif  and  Ta'tal  llcnil,  OiKietrical  Tal<lr.  Die! 
Ll«  for  Varloui  Dl(catc<,  MalcrliU  and  Dnigi  lined  in  .Anli-eptic  Siin("y. 
Treaimenl  of  Atphyxia  from  Drowning,  Surgical  KciiicmliiiiiicTt.  1>t<lf< 
of  Inct>m|Hililile».  Eruplivi-  Feurr>,  WViglit*  and  Mriaurci.  etc.  Third 
cililiiiii,  rrviacd  and  Kreaily  aiiliuKcd.  IlnndKimcly  liuund  In  niorocco, 
wilh  hide  inilex,  vill«I,  and  flajj.     IVIcr.  tl.JS  "*l- 

A  con riv.  Hear,  and  ciitioci  reeo'd  of  (he  many  hundred*  uf  rnmoiit  formula 
which  are  (iiun'l  icillercd  ihrough  ihe  wnrk^of  Ihc  mo$t  rmiuinl  fhyiiii-Mt 
•iHjmJViii  of  the  world-  The  woik  ii  helpful  Iti  the  iliidrni  nnd  |iraclilKiiie 
ahlcr,  .ik  ihrmit;li  il  ihcy  lircomc  ac'|Uainted  wilh  numcroui  formula;  uhich  an 
not  found  in  lenl-booki.  but  have  b»cn  ciiUrctnl  fn.m  anHHit;  etr  riiini  gtnm- 
Hen  af  ikr /"t/t>si«it,  latltp  frt/emrt,  anil  Aoi^al phyiinani  ohJ  mrxfonj. 

"TliK  llnia  ba«k.  ihti  ran  bt  tanvnlwily  an1*d  In  ihi  p«k«i.  conuiiw  an  imm«i«o 
snouni-f  HiiMrlal  li  it  vvrruwriil,  india  llie  Twnic  of  Ih*  iinhm  nf  •»(■>  piocnfonn  i* 
givM  I>  uiiuiijilly  r=liil>ls."— A'«B  ftri  Jtrdicul  Krearii. 

"  Dniciml  u  be  of  mtninM  halo  lo  the  eownil  Bractiiiuiiet  in  ilie  oticiH  of  hia  ilalt* 
ealliiw."-«MrM  MtJita/  mJ  Sfrfietl  jy^tm^. 


ao 


W.  B.   SAUNDERS' 


MOW   TO   EXAMINE   FOR   LIFE  INSURANCE.    Bj  Jotiv   M. 

Kkmiv.,  M.D,  tV'llcw  iif  the  C<>llc)^'  I'l  I'll! Mcians  uid  Snnieont  of 
PbiWIcli-lii.-i;  Vicc-rroiilcni  til  ilic  AiiKiioiii  I'widiairii-  Society;  Ex- 
Prtbiilciil  III  tlic  AM-oClallun  of  l.ilc  Iii'uiiiicr  Molical  Diiccton.  Royal  i 
Svii,  311  pOfjcii,  nilh  lao  \a,\f/i  phololypc  illunmuoa^  and  a  plsle  prc- 
)iu«d  by  [It.  MtCletUn  fraro  special  dUscctiunti  alto,  minwTCiai  cub  to 
elucidate  ihc  text.    SMond  edilian.    PtUc,  in  Clmh,  Sj.qo  net 

I'AItT  1..  which  tioi  been  coicfally  prepared  tram  the  \x»\  w<>it.t  un  niy«C4l 
I>i^i^iic<iit,  til  «  (hon  and  Hiccincl  aceounl  of  the  mclhciilt  lucl  to  luakc 
enaminjiiuut  \  a  ikwiipliou  of  the  oorauJ  cnttdition  and  of  ilkc  caiticU  ; 
cviilcnco  of  diicue. 

pAKT  II.  contain*  the  Inilruclion*  of  «r«nl]r-rciur  life  Iiunrancc  CompHitea  tu  \ 
iJioir  nieilii;;!!  eiunlncn. 

tutij^lul  ttrii*;nif  ■jiLtri*'  anil  Lnipori^i^i:* .  N*i  Iln  W*il  ».t><b«TH].-  y»^V^^,  ••{  thr  v^j^mrc  i* 
PxrE  n  4  ttrltbi-h  iiiiifiilt  uf  inkTrii..liuiib  ik>ii«tt  1u  1ll«lf  (iLaiiiMiijii;  iih)'iii<.uiiii  ^  meiny-fDiEt 
n\iItnenttUTC  cuin^unta  of  Ihit  ccidilTy,  A>  Ilu:  pmof"  at  lhe«  inalfutljqni  wtt%  lomcEart 
Viv  (hr  »lU4<rirji4  n1  tVtir  cnin|i>njr4^  iK^^  F.iFni  thu  lAIivt  *fH(rurtJtrHa1n>lii*t4*  If  lof  th*4F 
rik<Me.l1it  hiM'V  ^hi-ulj  W  fillTie  'iiflil  han<J  i.'T  Tvvrr  |>l>^»ictBh  raic>T%r<4l  in  thi>  ip»  ri*l  bnnch  , 
uf  mcditat  iciiiiitc." —  Hi  AfAttat  Xnpit  PliJlHdel^biiu 


MANUAL  or  MATBRtA  MEDICA  AND  THERAPEUTICS. 

By  A.  A.  SravKWi,  A.  M..  M.  D,.  Initractot  of  rhyiicil  Dingnum  in  ilie 
Vnivcnilyof  Penn»T)vinLa.ut(l  DemoniirHoT of  I'slholugyinthc  WaniaD't 
Medicil  Colle^  of  t^ihdelphia.     435  PK^*-     I*""-  Chlh.  $2^. 

Thit  whnlly  new  volume,  which  ii  lioieil  on  ihe  iS9acditionuf  the  Pitirma- 
etPiiM.timvtiMHiA'i  the  foll..»i"!!  icctioni:  PhyJcl-.jiK.il  Anion  of  Unigt; 
DfuE»-.  Remcilial  Mwiiirri  olher  than  D.ug*:  An'l'ed  Theni|)oiitlc» ;  Incom- 
inlil.ilily  in  Pr «criptii>n< ;  Tnhlc  of  Dov^;  InJei  of  Drtnrt ;  and  Inilei  of 
DiiFuc^ ;  ihf  Irenlmcnl  being  elucidated  by  more  llian  Wo  bunclrcd  iormulx. 

■•■n.»  mrtiiw  U  M  t»  oinanuibiol  upon  ki*lns  vnuawi  ihe  »rile.l  tOjJ™!  wW.  ■  ] 
aKiirnlcamiinuiiliir  Aanpdiilnuii  k  po«nrtnu  pfip»n-  —T»tr*ttt*<t  GMttU- 

■■PM<u|HriniIn>i»*r<]ftucl>iu^  in  Ufl.  Ilk 'Wy  CMd.    MonOFtf ,  Ifc*  fcoakli  BiUibU  1 

••Th'.  luihot  haifaiihAiDypracntHt  mu^miilHnpw^atita  Mistmhflntn  auk. 
uidlt  wllthi  rnunilBRlliMtiiildt."— tViAvndy  MiMwf  J 


•■  Wm  b.  of  Ifsmeme  wrrltr  n  the  kmy  p«oilil«i«.~-*WKftt/  K/fUr  (Cilcom). 

•■  RtlUM*  and  tl(iulr."'-AWM  AmtTK*m  rnuMUbwr. 

"Owcbe.  up  W  dale,  and  Blrtia)  eonprelNMne  "— /tH^fc  ItiJinI Jmnai. 


SAUNDERS'  QUESTION  COMPENDS. 

Arraiised  in  (jiiestion  and  Aiisnrr  Foriri. 

THE  LATEST,  CHEAPEST,  and  BEST  ILLUSTEATED 
SEBIES  OF  COUFEITSS  E7EE  ISSUED. 


Now  the  Standard  AathoritieH  in  Medical  Liteniture 

wtrn 

Studenta  aod  Practttionera  ia  every  City  or  the  Ciuted 
States  and  Oaoada. 


THE   REASON    WHY. 

Tlicy  arc  Ihc  advance  gaud  of  ■•  Sltiilcnt'ii  Hclfn  " — thai  Do  HRVP;  thojf «»« 
ihc  leaden  in  ihcir  ipcdal  \ai«,  well  ant  atttMohtathtly  writltn  dy  ailf  i^i. 
ivkf,  f  Uiukm  in  iMt  largt  nlltgrt,  kHati'  txatlly  vikal  it  trtHlfd  ky  a  ttuJntI 
ftfpitiingffr  hit  ttaminaliim.  The  ju<l){]ncnt  eicrcised  in  the  leleciion  of 
nulhon  ii  fully  dcmonitrnlcd  by  their  profcuinnal  clcv>iii>n.  ChiMcn  ftdm  the 
nnks  of  Demoii'iiralnrv.  Quit-nuutcr*.  anil  Auislanli,  miti  of  [ben  turn  be- 
come Prafes*or«  and  Lecluren  In  their  tapective  collc)[c«. 

Each  iHKik  iw  of  convenient  hiio  (5x7  inche*).  conlnining  on  an  mrcnige  150 
paget,  profusely  illuscnted,  and  eleeixnlly  printed  in  dear,  readable  ty|)e,  on 
line  paper, 

The  CDlire  teries,  nnmhcting  Iwenly-loui  mbjccti.  hni  been  liept  lhnrou(thly 
Tcvlwil  and  entati;ed  when  necsMiry,  mmy  of  them  tieinu  in  Iheir  fourtli  and 
lifth  editiom. 

TO   SUM    UP. 

Although  there  ate  nutneroui  other  Quiue*,  Manuala,  Atdt,  etc.  In  the  mar- 
Itd,  none  of  them  approach  Ihe  "  Hluc  Srrio  of  Qticilion  Compcniti;"  and 
the  claim  ii  made  lor  (he  follnwirif;  point*  of  rieellence : 

I,  ProfcHlonal  dimlnction  iti>d  re|iu<aiinn  of  authon. 
S.  Conciientv.  clcarne^,  ind  toundnsi  of  l>ealincnl. 
3.  Sl/e  of  t<ipc  anil  rjualUy  of  )iaper  aiul  iMiidini;. 
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I.  E88BHTIAI.S  OF  PHYSIOLOGY.    By  fl.  A.   IIaik,H.U..I 

(euM  of  TIki>[k«iic«  ind  Mabna  Mnlic*  to  the  JrOrnon  McOiuI  i 
Irnt  of  fhilacUlphUi  llir^dan  o  St.  Asuv'  lla»|MtAl  unl  ti>  ibc  Mc 
bit|>cnMi]r  <•<  ihc  dillilrcB'i  llcapluli  L^iuale  of  ihc  Royal  Xeaiitv^ 
o(  Moltcinc  111  ItclKtani,  ol  the  Uedical  SocMty  of  Loedoa.  etc 
nlilKin.  rcvitvA  awl  enlatgcd  tf  ike  aiMilioai  of  a  tcfks  ef 
fiuv  LllntlfUlom  nken  liuai  llie  c«MnMd  "  Iconn  NcmMum  Caf) 
■iT  Arnold.  Cniwii  Sro.  ajo  )«ec».  nunnou  lllattralioiu.  IVitc.  CIkK, 
fl^OOBA)  uiteriMivd  fwiK4c«,  I1.15  ntt. 

"  A«  ONMdllWtT  <m(IiI  llHk  OMpCKl      TkwiilMt  lu<  <Ioh  hi*  WIMh   

■vli.    n«  ttei*  g(  Ik*  tnnlil  acnat  taa  AmJJ  w*  igigrfc. "— JV*  f  >/  d^ . 
aMJrwf  jtMftiitiim. 

a.  ESSENTIALS  OP    SURGERY,  coniiiiiuni;  obo  Vcnetfal 

Sut]^a1  L-iwIauj-ki,  Mincic  iinl  (!)|>pr*tli«  SorBcry.  •od  a  Coai|i1<4e 
sriipliun,  tO),-Mtwt  with  full  lllo.timloot,  of  ih«  tlmdkcivhiel  awl 
Bandoen.     By  Kiiwarii  MAtnx,  A.U^  M.D..  Clinical   iTofdMa-] 
Genitn-lMnaiy  Diu-.t>n.  InMiucmr  in  OpcMiT*  HMtgeiy,  ami  I,miu 
MiniT  Saigcrf,  L'nivirnln  of  rcnruyli-jma ;  Snrgcm  ro  Ibc  lli><rani 
jilUli   Auitlant  Sutveon   M  ibe   Uaivcnily   Haipital,  f<c        Pifili    clili 
Cmwii  8»o,  3J4  fiiK"-  pco'iaely  illmtrntcd.     ComiiUiahly  enlati^i)  1 
an  Apficniliic  conLDininc  full  direciioiH  anil  prcKriptlnm  (or  titc  prcju 
lion  of  Ihc  variow  nratcrinln  uird  In  Aniitcplk  Snixtry;    aJao 
lunidrcil  rccipta  eominii  the   mciUcal  tieatnrnl  of  mrgical    aflbetia 
l\ice,  OmIi,  fi.oo;  iawtUared  foi  uaies,  $l.t$- 

"  WrituB  to  auhi  Ihc  ■iiiil(M.  i(  will  be  of  uiutsubtad  nTae  la  iht  p«>«ttiih_T,  o 
Incu  llitoKlht  wcnca  iiF  •iirciul  mTk  "— #i*ff«  KtJIiml  *md  SnyM/  Jtm  ■  ■■/. 

"Oenrtir  e«nMBa  all  ihc  niirlu  «r  tmdaiHilsn.  ahllc  aMUiog  ih*  cntm  ef  huhi. 
(dalll)r  and  liutmraoy,"— t'«;»»ni^  MMiai  Mtftit 


3.  BSSBNTIALS    OP    ANATOMY,  includinf  the  Anatomy  of  ilie 
Viscera.     By  Chaklks  B.  N*Nc(iiti)f.  M  H.,  l'f..foi-if  of  Surecty  , 
of  rUnicil  Siitj^ry  in  the  Univrnilj'  iif    Mich'sun.  Ann    Atbur; 
nqxiniiing  Mrmlicr  of  Oie  R«yal  Acailemy  uf  Uciicine,  Rone.  Ii, 
tate  Sureom  lo  ihc  JcKenon  Ueilical  Cnllce',  ci<.     Ktfih  dliiion. 
8vo,  }$o  pQiie*,  180  tlluMRilion*.     KnUt^oil  l>y  an  AppcndU  cnntaln 
over  Mdy  illn«lratlonx  of  the  C~)Menloey  of  llie  Human  Body,     'llie  wti4 
tused  u|H>n  1I1C  \iM  (elcfcnih)  ulillon  of  Gin*'*  AmiUMty.     Price. 
tl.00:  iTiIC'lcaied  far  doIci,  ^1.35, 

"  Tnily  ui(h  a  took  at  im  taiim  qb  iSnl  t>  iu  vlttasuL"— /tamirai>  /NwMibww 
onf.Vm-f. 


■•Tilt  numlMii  htn  h""  hihI);  kdecicJ   aad  tbc  umnra 


ily  and 


CATALOCUe  OP  MEDICAL    WORKS. 


*3 


4-  ESSENTIALS  OF  MEDICAL  CHEMISTRY.  ORGANIC  AND 
INORGANIC,  coiit.iiiiing  alio  Qut^lio'it  oil  Mr>Iit-i!  riiyu-i,  (tlicmivnl 
niyiiolo;^.  Annljriicil  ProccKn.  Urinalyti*.  »nrf  Tciiicoloyy.  By  \J,'V- 
kKNiK  Wol.Ki'.  M  D.,  L>Fnion»lrttor  tif  OicninlTy,  Jtirei.uii  Mcliral  G)l- 
legs :  Vi»irinn  I'hyticisn  !<■  tiic  (locman  HiJ«|iilal  ai  I'liilsilcljjhia;  Mtmlifr 
of  rhil.-i  rid  Jill  M  <.<illr!;f  "*  Phitmncy.  clc,  Fourih  ainl  i<:vitr<!  cililiuii. 
wiih  an  Apfwntlli.  Crown  Svo^  3I3  pogct.  IYIm,  CtMh,  fl.OO;  Inter- 
IcitvcU  for  nulet,}l.lj. 

"  Th«  wgpi  of  ihit  wurV  i>  ufUioly  «qiul  id  ihal  o(  Ihc  bat  Cnune  of  Icdun  an  H«1- 
iol  Cbcmiafiy-"— /%mwfT/ic4/ JTr*, 

-'Wmiild  wlib  lh«l  RHintiiKiki  llk>  thl>  would  \»  ntiwn.  In  iiTiltr  Ihjil  rur-llcnl  iliidriilt 
mlfhi  ihu>  <■■!*  l>Kun>*  Inwiaicd  in  whM  •■  urua  a  illficult  *ni]  unlniemtlim  bnnoh 
nidicul  itudy.''— JWnAca/  m^  Surfkal  RifrrUr. 

S,    ESSENTIALS   OF   OBSTETRICS.      By  W.  Eastbblv    AwnoH. 

M.I>.  rii>ff*iur  of  (lynct.'loj-y  in  ihc  Mnlico-Chirutgical  ColU([e  of 
Pliilniletplib;  OUiuiiici.in  tu  llio  riiiUilclphia  iloipiral,  Thinl  rililion, 
IhoiDUghly  revised  and  cnlii^d.  Ciuwn  Hvo,  244  p^^n,  75  lllualrntionii. 
Price,  Cloth,  CijOO  1  inicrUavcd  (or  noici,  tf  1.35. 

"  Ad  eioelleni  Itiilc  CL.Iuint  wntiLnlnf  tnirm  inri  prjcilcti  ImnwItriE*.    An  ii)in>ra)>1i 
«ainp<iul.  *ntl  die  l>ai  <oiiiLcaMiiOB  wc  hivr  been  " — S*fti1kfm  /v^t  Mtsnir. 

"Of  enrvm?  laAut  \a  ttudni^j  and  an  CKCclkm  liu)<  book  lait^ieu  up  the  mtinor)'  of 
(ha  fifvctjiioiirr." — C^nAr*  M^k^l  JUtut^ 


I 

I 


6.  ESSENTIALS     OP     PATHOLOOY    AND    MORBID    ANAT- 

OMY. Ity  C,  K.  AttMAMi  SlcwiLK.  B.  A.,  M.  U,.  Cjiilnli  U  S.  A,. 
M.  R,  C  P.  I^unil.,  Phytlclnn  10  the  NorllicMIcm  Uo:>piul  Tur  aiildrm, 
Hackney;  Prnlcuor  of  V»c*l  Knd  Aural  rhjniolo^  and  Examiner  in 
Acnuttics  at  Trinity  Co1lc|!e.  I^ondon,  cle.  Crown  8vo.  174  pjjFs.  illiu- 
Irnted,     Sixih  thousand.    Priw.jTlfrth.  Siflo;  inlerlcaireil  fi>r  nnttn,  fi.IS. 

"A  TaUiahl*  lluT*  Tolvmv-^nily  a  m%!tit«*  it'  f»t*v*!"-~Cin<i**Mi  MtJiciU  Htrnt, 
'■Thovluint  k  «rr  campnhiniln.  tvivrliis  ih<  anitr*  fidd  of  uihulafv."— S,/mm4 

7.  ESSENTIALS  OF   MATERIA    MEDICA.   THERAPEUTICS. 

AND  PRESCRIPTION'WRITINO,     I!y   IIkkrv  Mohkis.  U-D-. 

lite  1  JL-iiK.iii.ii  Hiir.  Jfrlri.iin  Mi''lu.il  ('■lilei^:  (■cllow  of  ihe  CoNege  of 
rh)siciant,  Phitndelphia;  ciw^illliii  Uldille't  Materia  Mclkai  Vuitlof; 
rh>-iiciBn  la  Sl  Joseph'*  Ilotpllal,  eic.  Fiiurth  edili'in.  Crown  Svo^  150 
pago.     Price.  Cloih.  ti  001  interlravc<l  for  note*,  f  I-35. 

'*Onc  af  Ihe  bcAl  o^mTirildq  \ft  thi*  kaita       Oncltff,  plthr- ^nd  et^r.  «ctl  alallcd  to  IV 

"The  tubJHUan  inatiil  iniuiti  ■  uiiM|ue  anil  ■imFiix  nuniisr  Ihii  ibcr  cuinci  fail  W 
Impioi  ihe  Blind  mid  Inunicl  In  a  l*>lia(  muBer."— il^J^f  MMUwf  oW  ja^ni^  Jbania/- 


IB.  BSSBNTIALS  OP  PRACTICB  OP   MBDICINR.     B;  1 
'    MuKKis,  M.  D,.  Bulhor  of  ■'  Esscnln.li  of  Materia   Mediea,"  c<cl,  nilli  ■ 
Appcndii  >]□  tlii^   Clinical  ami    MlcnucoplLal    ExaminaticiD  of  trino^li 
t.wvRKM'E  Wolff,  M.  I)  ,  nuihtir  uf  -'  Essnutal^  or  .Mi^ilicil  CbcatUaji 
ric.     Cnlurpd  (Vogcl)  urine  i^calc   and  nuiiierous  Htie  illu»traiians-     TUn 
I    cdkioii.  enlarged  hy  some  Ibrcu  liundrcd  c^ienliil    Ti-rniuls,  siledFtl  Irm 
'    Ih'-  wriliiigx  of  tlw  mosi  euiinciit   tuthnriiiei  of  the   medical  pnAaam 
Ctilledrd    «nd    atinugcd    by    Wii.Uam    -M.    PoWF.Lt,    M.  D  ,   aiuW  N 
"Eawiiiiuls  cif  [Jistasfs  of  Children."     Cmwn  Svo,  460  pages.    Prio 
Cloili,  Si.tx). 

"The  Icichlne  Ixvinil.  ihe  ^mciiuiioK  cr'phic.  muiet  u.  RiU  ai  mi^t  be  dB»iiil.u 

the  nylc  .»r»™cilv»  "— .^«^^|-J.'Hl■  Pr*t1ieitnf  itn/f  Arwj. 

"A  nrtt-<^Ui4  pnittiteof  mrijidnc  Ui}fftd  Jdwti,  gnil  B'^i^K  Ihe  reaj  cssratiaLt  kn  1i  fr 
wtn-tla  4«  u  k:pn«l>lfiu  wi*h  n  thoroiivh  itiiildnlaiHlinM  of  (hembjfci." — Urdii^  BrUf. 

■•  EipoHsllv  full,  mA  in  e>Kl!«t  lllu-iMi  iwi  uf  wlui  ihr  bst  oT  the  oompen^  oa  I 
qivla  IQ  1>e." — GjiUtar>ft  Mrtiicai  Jjmrnal- 


10,    ESSENTIALS   OF   QYN«COLOGY.      By    FnvviN    B.    CRAor 

M.  n.,  Atldiiilirn:  riyn^KCoIogisl,  Ktm-i-n'li  lloajiiul,  Oui-Palicnli'  Utpai- 
mcnt;  Assistant  Surgeon,  New  York  Cancer  HosimuI,  etc.  Fonrth  ed 
tion,  revised.  Crown  8to,  198  pages,  62  fine  illustraiiona.  Price,  Ckd 
frcX};  interleaved  for  notes,  S1.25. 

"  Thii  [«  a  Tn«i  excelleni  additian  to  ihii  Krit4  of  quallon  compendi.  Xhc  strle  Is  on 
cHe»  Hnd  ai  Ihe  «9mc  lime  thefteniencs  are  well  TDundnl  Tbif  renden  the  boolE  &r  ■» 
CHKy  la  read  ihan  maat  coaipendi.  Bad  addi  disiinctly  loiis  vatiK." — MiJ^iml  ^lui  Surt^ 
Rtfarlir. 

"  Useful  not  only  In  ihe  sludcnl  whd  ii  barely  at  the  threihold  of  pnfesaional  life  but  1 
the  busy  prj^ci  ill  oner  as  well." — Nnv  Vert  M^kal  ycitrtuU.  ' 


IT.  ESSENTIALS  OP  DISEASES  OF  THE  SKIN.     By  HenkyVI 

Stelwacon,  M.  D.,  Clinical  Lecturer  on  Dennalo!<^  in  the  Jeffena 
Medical  College,  Philadelphia;  Physician  lo  Ihe  Skin  Serrice  of  A 
Northern  Dispensary;  Dermatoic^st  lo  Philadelphia  Hospital;  Physicii 
lo  Skin  Department  of  the  Howard  Hospital ;  Clinical  PrnfeMcs  of  Dei 
myology  in  the  Woman's  Medical  CollcEe,  Philadelphia,  etc.  Third  cd 
lion.  Crown  Svo,  270  pages,  86  illustration.?,  many  of  which  arc  origina 
Price,  Ooth,  $1  oo;  interleaved  for  notes,  Si. 25  net. 

"  An  immense  aRlount  of  liUralure  tiu  been  enne  aver  and  judicEously  rqnflciaeij  bv  A 
wriler'i  ftltill  and  experience." — AVw  Vark  Medical  Rrcsrd.  ^ 

"  The  book  admirably  imwers  the  purpow  for  which  it  is  written     The  eiperlenre  rtA 
reviewer  has  uu|faibimlh>lju9i  such  a  book  is  needed,  "—JViw  Ytrk  MtiUt^Ja^rn^. 


CATALOGUE  OF  MROICAL   WORKS.  2$ 


la.  ESSENTIALS  OF  MINOR  SURGGRV,  BANDAGING,  AND 
VENEREAL  DISEASES,  lly  Kl>WAlili  MMtriv.  A.M.  M.  D.. 
authuf  of  "  Es-iciiiials  of  Sufj;ety,"  eic.  Second  cililion.  Crown  Svo, 
thoroughty  roi&cii  and  cnlni^cd.  78  illusiialiont.  rricc.  CI01I1,  fl.oo; 
Inledckvcd  far  notes,  f  1.25, 

"CtuncnnHil  by  Ihe  uin<  IlKnir  eiollcnoe  itiailiu  dUttngnhhcd  pndaiu  oumbcn 
of  Ihl*  wrl9sf  Cumifvudi.'' — A'^rvH*^  i*t*itU4tittr  nmd Nrwt. 

'*Th«  b*«r  cand^nullon  of  the  hubjacH  «f  whtch  ll  Inau  yet  pbced  licli>re  khc  pn^ 
fculoo  "-^ifnfc*/ A'«w.  I'hlliiltlphhu 

"A  ciuiul  llitiT  Iwok.    The  llliutraiiuiB  are  nmuluhljr  cte«r  ud  Inlellicnile,"— Xkt- 
ouAiM  MrJitat  Caufu. 

"  We  havcnuLhitkK  tiul  pnlic  for  the  lubjecI'OiBIIer  rA  VHw^rx^.*' '—Britiol MntSs9-Cht' 
nw£kiaIJo9  real- 


ly ESSENTIALS  OF  LEGAL.  MEDICINE.  TOXICOLOGY, 
AND  HYGIENE.  It>-  C.  E.  Akiiand  SKUFLt:.  M  D..  author  u(  •■  Et- 
(cniials  uf  I'nihulogy  ind  Moiliid  Annioiiiy."  Cruwn  Svo,  ai2  )age)r 
I  JO  iUusttaliuns.     fiint.  Clolh,  ll.OO;  inkiltavetl  for  nola,  (i.aj. 

"  rhi  l«a<hnc  paJnH^  lb'  «>H«n(lili  nt  (hl«  too  much  (it|;lact44  pomoa  of  raodjtal  Kkncv, 
■n  hen  tumihed  up  ky«(emAtic#l]y  anil  clearly  " — .Sina/4'rri  Pr^ftAiwntr 

"  Hut  To'  ihf  Aiiihi>r't  jiidicii>ut  (oiideiiuiJuii  ol  Hicu,  the  Jnfor(n»iip>n  It  conik^m  would  ie 
luffiClenl  ID  AIL  mi  atdlnory  ocuro  •olumc."— CxMiivin  CTu/oi/  SttirJ. 


14.  ESSENTIALS  OF  REFRACTION  AND  DISEASES  OP 
THE  EYE.  Ill  Hi>»*Ei>  J*cKso?i.  A.M.,  M  r>,.  Protc^tm  "f  l>i». 
M»n  of  tilt  E)*  in  ilic  I'hilstlcljihii  Piiljcliiiic  anil  C'illc|"i  ("t  IJrailuaw* 
in  Mc'licinc  ;  Mffoilier  of  the  Aiiictiiuii  0)>lill>alnnil<>(pcal  S»i'lcJyj  hel- 
lo* <>(  llip  ('.illrap  "f  riiysicinni  of  rhilndrlphin  ;  l-'ellou-  of  the  American 
Acnilrmy  u(  M.',lii:gi>r.  tM  ;  ;m.l  ESSENTIALS  OP  DISEASES  OP 
THE  NOSE  AND  THROAT.  I!y  K,  Hai  t>wiN  Ui.i.Asns.  S  K,. 
M.  D.,  (Jtinicnl  l*n)fc9aM  o(  OuAogy,  M  rt  I  icoOiptu  ($'•"»'  ("oHqje,  I'liila- 
delphia:  Suineon  in  charge  of  Ihe  Note,  Thrmt.  and  Eur  Deputmcnl  o( 
Ihc  North*™  Dltpcnsiiyof  fliilaJclphla :  focmcrly  Aioiiani  in  ihc  Nose 
and  Thmnt  I)It|iFiii.ary  of  Ihc  H<M}rital  of  ibc  Unirtnily  of  Otintj^Iviniii. 
and  .\ui(tjin(  In  ihc  Nine  «nd  Thnut  [Icpiinmcnl  a\  ihc  Union  Diiiwn' 
MUj,  cic.  Two  voliimeiL  In  uiir.  Second  ediiion.  Crown  Itva.  194  |Mice*> 
■  >4  illuDiiMiont.     Pdce,  Cluih.  (l.oo;  intcdmivctl  fur  nol««.  ti.35. 

"A  Tiliuhl*  hook  to  Ihe  ketiniiei  in  Ihe-e  liiniiclio.,  ti>  the  KiidcnI.  id  Ihe  Injif  prie- 
LlLtpner.  tnA»%  t\fi  »>Ijimei  \ii  mare  IhnTnu^i  rvadlna.  IhchiiitkAtv  nreopiUe  men.  *ndaA 
U(«Hfiil  leaijheT*.  Limit  wIui  atindpnt  mt*\  nvvjf/'— AWv  }>'i  M/Jr<-*l  A'<vi>r*^, 

"  Vtry  nliiatiti.  ilucf  In  both  leftiuui  it  elven  aboiii  all  IhM  i  candiilate  iu  euninttion 
tm^nlMd  to  liiKn>,"_MtAii/  rcmn  tml  Mt^Hal  ti*utu. 


\ 


I 
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ij.  ESSENTIALS  OF  DISBASKS  OF  CHILDREN.  Bj  Wiuj^ic 
M.  I'uWEl.L,  M.  U.,  Attending  Physiciui  to  the  Mercer  Houk  for  Xtmhi 
Wiiincn  at  Allintic  City,  N,  J.;  laic  Phjrsician  lo  the  Clinic  for  tbe  Di'- 
e.ihvs  ul  ChilJrvn  in  the  KospiliJ  of  the  University  of  Pennxvlrania  mi 
Si.  (.'lemcnt's  lEosiiital ;  Instructor  in  Physical  Dio^oiiis  in  the  Medical 
L)u|urtniEnl  of  the  Univcnily  of  PcDiuylvtuia,.  Crown  8vo,  3i6  jogc^ 
Price,  Qo(h,  (i.oo;  intcrieived  for  notes,  %\.%^. 

*'  1'hl*  work  U  gutlm  up  in  Ihe  d^  ■nd  oiirKclin  style  IhAi  ctkanutcrxc*  the  Suinden 
Sviicv      1 1  cuniaiiia  in  appropriate  fo/n  ihf  ^ti  of  all  UiE  bcM  works  in  ihc  depan«vD[u> 

••  '['Iw  iHjuk  mntdini  a  wrLcB  of  ilApanani  qu^JDiu  and  bmwcrm,  which   lh«  uud^  wili 
fiiul  uf  grvat  uiilliy  in  thecuDtlutioD  of  duldrcD." — AKUaU  ^  iiymmc^itgy^ 

■6.  ESSBNTIALS    OP   EXAMINATION  OF  URIKK.     By   Law- 

KKSCE  Wdi.t'K,  M.  U.,  author  of  ■'  Euentiali  of  Medical  Chemistiy,"  etc. 

Culurctl   (Vo^I)   urine  scale  and  nnmeroui  illustralions.      Cniirn  Sto. 

I'rici-,  Cluth,  7S  cents. 

■'  A  lilil(  work  of  decided  v3X<it."—UimtnU3  Mt^cml  Mtfrntiiir. 

"  A  t;<^id  iiuniul  for  btiidenit,  well  wrilKn,  and  «uw«n,  catcgon^My,  man*  quatiov 
bvgiiinirs  .ire  aure  lu  jkk."-.— A'rw  York  Mtdic^  Utttrd- 

"  Tlu'  <^Mc(Iion»  \y9\'K  been  wet[  chD«en,  and  (he  aniwert  arc  clear  and  l>Tief,     Thf  book 

.'.Liniiil  \a\\  lu  be  li'ielul  lo  '^Tudenll, " — ^Utiicai  ami  Siir^al  Rtforttr . 

17.  ESSENTIALS    OF    DIAGNOSIS,      by   Solomon    Solis-Cohen. 

"Si.  [>.,  IV^'fo-sifr  uf  t'linicJ  Mfdidric  ami  Ajjplitd  Thcrapfuijc-;  in  iht 
l1ulaiKI])hhi  rnlytliiiic,  iiiul  AriCil'sTUr*  A.  EsHner.  M-  D.,  Insirin:ior  \\\ 
rimical  Mei|[i'iiK',  Ji:ff<TM>n  MciUcal  CoUd^,  Philadelphia^.  Crown  Svij. 
iSj  i-ii^cs,  55  iilu>tT,Uions  some  of  which  are  colored,  and  a  front ispi^ct:' 
J'ticc.  $1.50  noL 

"  A  f'-'l  \^^^  f'T  iln:  MMiTt-in,  prop^Tly  wriilcii  frum  ihcir  kraiidp<H'>l,  and  canlicfs  ii>df 
mil  M  11-,  TuM,"'— AVn-  y.'-k  M^-.tic.if  K^i.ffrd. 

"  T'lFiiiT^c  in  thi'  [Ttf.iim^nt  of  ihe  ^kthjcii.  icm^  Ilk  cxprc^nion  of  Fact.  ,  .  .  The  work  11 

"  I'hi    xLilJL-*:!^  iiTi  i-x\Ay\ii'-i\  in  a  few  ui?1l-Kk-cl«c1  wor^,  and  ihc  rtquiml  srxiund  has 
^iLirii  iliHkn'iiKMy  gone  '.iMKt-"-'/r.'ft'  ri.i/i.-n,i.'  J/r./i'.vf/  Afiiffiiziff. 

18.  ESSENTIALS  OF  PRACTICE  OF   PHARMACY-      By  Incurs 

I\.  SWKK,  M.  ]>.,  J'mfo^-or  of  I'iuirmncy  and  Materia  Medica  in  ihe  Uni- 
versity of  Kai]:^!:^-  St'ioiul  cdluon.  revised  and  enlaigetl.  Crown  8vt», 
200  jKi^c-^-      I'tk'O,  Onih,  51.00;   inlcrlcaved  for  nuies,  S'^^S- 

"i'-i-i  f.   ;*   crt.ii   dv.i\   ikf  i:n>Liit<1    in  %ni.til  crimp.iss.     T^ic  mailer   i'  well  djgc^i«r1   aiid 
iirr.Mkciil.     1  Ili:  ri^surch  <]U4:\iiL>n>  iiti;  a  vitUulilc  friUMTc  of  iliu  iHiok." — yUfittm^  Jitct/wea/ 

'■  'I'lii-  bi'^l  i\\i\t  on  l*h.irm,icy  wu  1iav<^  yirl  exLiminfV"—  y\ttSi'mil  f^'n^  Rexi^^fr. 

"'Mil-  ^riH'r;tn  |jli.irin:L(i«t  c.tn  ni'ni^v  ii  wjih  |>lLM<iirti,  tvcAu<ic  ii  vmphatliei  hit  tfnilp 
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to.  ESSBNTrALS  OP  BACTBRIOLOOY:  A  Coneim  and  SyBW* 
matk  Intraducilon  lo  the  Study  of  Mkro-occaniami.  By  M.  V. 
llAl.L.  M,  D..  Auittanl  tii  M>ciu>t:ij{iv,  NinjAiA  UiiivEiiily,  lIuHalo.  N.  V.; 
I>ic  Rciidcnl  rhytician,  German  llospiul,  lliiladclphis,  etc  Jkixnil  edi- 
lion,  '«vUed.  Crown  tfti,  aoo  pages,  Si  illiulration^.  »nic  in  colocv.  and 
J  plaid.     Prke,  QMb,  tl.oo;  imcHrarrd  fui  iio(».  f  i.zj. 

'*  Th*  ftmaunl  of  ntnrial  coAdvpvtd  in  Ibi*  \\i\\i  hook  l>  w  a'^^i,  anil  ao  Bcriiraiq  arc 
Ihc  (briDuljt  And  mf  Ihvd*.  (IHI  U  vOt  Ii4  itrwnA  i^^'iiE  j«  4  labornQry  lunJ^ooli  "^-JlWfiW 

"  IkifinTvl'Jtty  ]«  Fhekvyfiore  orAfiitfc  mntlctnv,  and  vwtr  ^jwtclin  vhoftpnv  moofiB 
muu  bmHUHK  himulF  xUh  1  Itnonlolci  uf  ((im.lirdhc  *«na  vrdliBuc-    llill  litUa 
booli,  wllh  lu  Itfauilliit  lllkKimian*.  wllfjiiv^  ihe  tiuctentk.  ui  bnaF.  ihc  tnullft  of  f  c&n  nf  1 
*(udy  amj  rvivafth  ihuj^mJ,"— /V'^.   Kfit*4  ^  M^Jii't"  *mJ  Sairfrry 

"Tli'jnrunhly  pTjciic^l,  tmr  concix,  i-lc*r.  wdl^wrilKn,  «nd  tuHiEtenitjr  iMu«Ei3l«d.  ,  ^  , 
The  bat  Iwk  <>r  Ihc  kind  In  ihc  Rng1l>h  bnaiiiKa  "—tliAttl  ami  Sti'ri'-Jil  Kif^trr. 

II.  ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY, 
Ihcir  SympiDin*  and  Treatment,  lly  John  C.  Shaw.  M.  Ii.,  CUuiiaJ 
JYii(i-«i!r  of  l>lica.'>e>  of  )hr  Minil  nnd  Nervou*  Syilcm,  Ijinj;  Ut*ll<l  t'ol- 
Irgo  Hmpilsl  Mnlicat  School :  Cuniuliing  .VcumluEiu  10  Si.  I  ailicrinc'jk 
Hcitpi III  anil  tu  Ihc  Long  hland  CoUci:^  Hoipiial;  ffinncflv  Mc'lxal  Su|>r[. 
InUBdcntKlng'tDxiniy  lDMn<A»Tliim.  Scccind  edition.  Crown  Svo,  1S6 
pagc^  48  orlKlnal  (Duuralionk.  miMiIjr  itlccicrl  (ram  ihe  Author'k  piivatc 
ptadKC.    Price,  Ckxh,  Vi.oo :  intcrleavcil  for  iioiot,  tr.15. 

"CIc»lrHi4lm*111c>nll)"">lt«i."— Aw((K  M*dka/ imd Smr^^ ytmn»l. 

"A  wluhle  (ddillMi  to  thl>  »rU>  of  (onund,.  ind  one  that  ohmI  bll  lu  be  •pancl.ul 
Vl  nil  Mhrtitbint  and  aiuitnu  '  —MtdUal  Briif. 

1  "^' S^if^  ^f"""  *•  ""lleol  Ths  >ntr>fInEi  ate  ntl  aBeuMd  and  Hr»  iHltnw. 
aoiDiiM  of  nluililf  InlbimaDan.''— ^(^  Mn/ica/Kiemf.  ^^ 

M.  ESSENTIALS   OF    PHYSICS.      By  1->ep  J.    Dhocicwav.   .M.  D,. 

A"li!,iiri  L)cm.iii*(fHi.(  (jf  Analiimy  in  ihc  ('o1Ic|{c  of  riir^iciani  and  -Sur- 
Ijcon.,  New  Vork.  Second  cilition.  Crown  Svo,  jiO|ja|[ct,  i;;  line  lllai- 
iraiiiiH,     Woe.  Clmh,  f  i  .00  net ;  inrerldTed  for  note*,  >■  iS  nc«. 

"Thaiiublnher  Km  acaln  >hnwn  IjImMlf  w  bnunui  In  h-inliiur  n  heiHt  hit*  Uanla 
HM  allHUite  111)  Is  tnd  n,ake-u|iar  hi.  a>npiDik."—.'< ■■«»'<«  /VdirtfiMirr  4ii#  AVva 

^!lS™"iS'  ■'■'-'''?'.!";  ""•IVno"  ofthotnbJM.il  veil  irritun.aBd  la  (oplouily  idiit. 
—I'^.i*"!*""  '"'  ?™''  r*"",""  •"''i*.'.'  '"  •  ">•"«•  <1>»'  •<"  "»lie  'h=  menu  not  unit 
CrwS^jjfyj,^^  lo»e.ii«aiios  «  ihc  hand*  of  ttudaiu  *nd  phyiici*at."-^a»r«»» 
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93.   ESSENTIALS    OP    MEDICAL    ELECTRICITY.     By   D. 

Stkwart,  M.  D.,  Demonslralar  of  Diseases  of  the  Nervous  Sf  ^Icm  . 
Chier  or  (he  Neuroli^cal  Clinic  in  the  Jefler^n  Medical  Cullege ;  1 
sician  to  St.  Mniy's  Hospital  and  to  St.  Christopher's  lloapilat  fur  C 
dren,  elc. :  and  E.  S.  Lawkance,  M.  D.,  Oiicr  of  the  Electhcal  Qi 
and  Assistant  Demonstrator  of  Diseases  of  the  Nervous  System  in 
Jefferson  Medical  College,  etc.  Oown  8vo,  148  pages,  65  illusinuii 
IVice.  Cloth.  (1.00;  interleaved  for  notes,  (1,35. 

"  Clearly  writfcn,  ind  Affbrdi  a  lafe  guide  to  the  begiencr  in  Ihia  lut^ecc." — Sotttm  } 
ical  and  Sm  rxiifti  JeurnAi. 

"  The  lubjcd  li  pmeoKd  Ld  ■  lucid  ftod  pitulni  iuDiier."^.AVn-  y^rt  Medicai  Ra: 

'*  A  little  work  un  an  iinporunt  Hihject.  which  will  prove  of  great  nitir  to  medica]  ^(ud 
apd  traiikcd  nunet  who  wiih  la  study  the  tclcntific  ai  well  a;^  the  practical  poioia  of  1 
Ijjcily." — Ttu  ilMfital,  London. 

"  The  ftitctlon  and  arrangentent  oT  material  are  done  in  a  ilcilFtil  manner.  Ii  givn, 
condensed  f<imi,  (he  principles  and  noence  of  electricity  and  their  applicaiion  in  the  pra^ 
of  medicine." — AnnaU  rif  HMrgrry. 

"  The  compilation  ti  a  good  one.  and  witi  be  found  osetul  1»th  to  atuderklx  and  to  mt 

piaciice."— A'ni  Ztalamd  MidiaUJimntal. 


34.   ESSENTIALS    OF    DISEASES    OF    THE    EAR.     Bv  E. 

(ll.t:Asos,  S.  B.,  M,  D,,  Clinical  Profi'ssor  i>(  niiilnj;y.  Meilico-fliiriir" 
Colk'm'.  rhi1a<lp1pEiLa;  Surgeon  in  Ch:irRc  of  iht-  .Nnxt,  "riirii.it  .irnl 
Dcjicirlmcnl  of  Iht"  Northern  Di'.[>en.i.iry  tif  lliiEnrlclphi:!  ;  fru-nicrlv 
sifil.inl  ill  tlif  Nose  an.l  Thnisl  Dispi-n-i.iry  cif  llie  llii-pit:il  .>f  [he  L'lli 
sily  cif  IViinsvlv.inia,  ami  Astj-tanl  in  tlit'  Nom'  anil  Tim  mi  Deivirlii 
of  (he  L'liioii  llispcnsarj-.  89  iltuslralioHS.  I'tice,  C'lolli,  Si.oo  .  ;„ 
leavL-d  I'lir  miles,  fl'^S. 

This  l.itcsl  addition  to  ihe  Saunders  Coinptiid  Seuci  accuiatoly  roiirf.i 
the  niiwlcrn  n-|K;ii  of  oiolouical  scifnce.  Tin-  ctlorl  Im.i  lir.-ii  minlc  to  stall* 
Eswntiills  of  I  llolui;)  cotioisfly,  without  sscrillcin^;  .nrcur^u  y  In  Kri'vity,  a,i,l 
book,  while  -ui.iil  in  cimijKiss.  is  li^yically  and  I'npaMy  writU'"  :  il  1  < ■in prises 
ward  of  150  ]isj;f5,  wilh  Sg  illuslrolions,  moil  of  which  mk  111,11,  „ri(;i 
sources. 
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on  or  before  the  date  lut  Btamped  below. 


